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INTRODUCTION 


During the last several years, the scale of iitegration of LSI’s has increased rapidly. Because of this 
progress, heat radiation has become a big problem, similar to the way that bipolar LSI’s have been struggling 
for many years, it is well known that only CMOS technology can reduce this problem. The use of CMOS 
technology has been increasing in the field of LSI’s such as high performance microprocessors and large 
capacity memories. Additionally, high speed CMOS devices utilizing microlithography technology have been 


developed as general purpose logic IC’s interfacing with these high performance LSI’s. 


Since the introduction of the TC7(HICxxx series as a high speed CMOS logic family as a new generation in 
1982, TOSHIBA has produced 176 type numbers to the present time for use a variety of applications. Because 
the 74HC series is a CMOS design, it is susceptible to latch—up; and because of a thin gate oxide structure, 
electrostatic discharge (ESD) is also a problem. TOSHIBA has been working on development of CMOS devices 


which overcome these problems. 


In response to the latch-up and ESD issues, and, as a consequence of improvements in design rules and 
processes, TOSHIBA has revised the TC74HCxxx series and now produces the TC74HCxxxA series. This 
revision has ample capacity for handling ESD as well as the elimination of latch—up in normal applications. 
The TC74HCxxxA series also provides an increased speed of operation of 20% to 30% over the original series. 
The original TC74HCxxx series will be replaced with the “A” revision series which is upward compatible. 
Presently, TOSHIBA produces 100 TC74HCxxxA part types and will have more than 200 part types by the 
middle of 1989. 


This book provides technical information on TOSHIBA’s TC74HCxxxA series of high speed CMOS devices. 
In addition, this book contains technical information on TC74HCxxx products for which the “A” versions are 


still under development. 


The information contained in this data book is subject to change without notice. 


TOSHIBA does not assume any responsibility for use of any circuity 


described; no circuit patent licenses are implied, and TOSHIBA re- 
serves the right, at any time without notice, to change said circuitry. | 





© 1988 TOSHIBA Corporation 
All Rights Reserved 


CHANGE-OVER TO THE NEW ENHANCED VERSION 


(Announce of the discontinuation of current products) 


TOSHIBA has been producing 176 types of TC74HCxxx series since 1982 which are well accepted in 
the world-wide market place. 

The last year, TOSHIBA started suppiying a new enhanced version which is employed with refined 
design and process technologies resulting the higher performance of AC characteristics, ESDS, and 
reliability etc. 

Now TOSHIBA recommends customers to replace the current version with the new enhanced version. 
Already 100 part-numbers of current 74HCxxx series are announced in July ‘88 to be discontinued at 
the end of March ‘89. 

In this time period customers are kindly requested to change-over from the current version to the 
new enhanced version. 

The new enhanced version is named TC74HCxxxA series available both in DIP and SOP which will 
surely, TOSHIBA believes, satisfy custom’s requirement. 


(Maintenance- Discontinued TYPE LIST.) 



































































TYPE NO. TYPE NO. TYPE NO. TYPE NO. TYPE NO. 
0OP/F} |TC74HC 77P/F| |TCT4HC = 1638P/F] |TC74HC 3 =. 288 P/F! |TC74HC 


85P/F 164P/F 298P/F 
109P/F 165P/F 299P 
125P/F 166P/F 323P 
126P/F 174P/F 367P/F 
131P/F 175P/F 368P/F 
132P/F 238P/F 373P/F 
133P/F 240P/F 374P/F 
137P/F T240P/F T374P/F 
138P/F 241P/F 375P/F 

TCMHC T138P/F| TCMHC T241P | \TCMHC 386P/F T648P 
139P/F 390P/F 651P 
151P/F 393P/F T651P 
154P 533P/F 652P 
155P/F 534P/F — 'T652P 
157P/F 540P/F 688P/F 
158P/F 541P/F 4002P/F 
160P/F 563P/F 4075P/F 
161P/F 564P/F T7007P/F 
162P | 573P/F 7266P/F 
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1. HIGH SPEED CMOS PRODUCT GUIDE 


Type Number 


TC74HC = =00AP/AF* QUAD 2-INPUT NAND GATE 

TOOAP/AF | QUAD 2-INPUT NAND GATE 
02AP/AF* QUAD 2-INPUT NOR GATE 

TO2AP/AF*| QUAD 2-INPUT NOR GATE 
03AP/AF* QUAD 2-INPUT NAND GATE (OPEN DRAIN) 
04AP/AF* HEX INVERTER 

TO4AP/AF*) HEX INVERTER 

U04AP/AF*| HEX INVERTER 
0O5AP/AF | HEX INVERTER (OPEN DRAIN) 
O7AP/AF | HEX BUFFER (OPEN DRAIN) 


08AP/AF* QUAD 2-INPUT AND GATE 
TO8AP/AF | QUAD 2-INPUT AND GATE 
O9AP/AF | QUAD 2-INPUT AND GATE (OPEN DRAIN) 
10AP/AF*, TRIPLE 3-INPUT NAND GATE 
11AP/AF*) TRIPLE 3-INPUT AND GATE 
14AP/AF*; HEX SCHMITT INVERTER 
20AP/AF*| DUAL 4-INPUT NAND GATE 
21AP/AF*| DUAL 4-INPUT AND GATE 
27AP/AF*| TRIPLE 3-INPUT NOR GATE 
~80P/F 8-INPUT NAND GATE 


82AP/AF | QUAD 2-INPUT OR GATE 
T32AP/AF | QUAD 2-INPUT OR GATE 
42AP/AF* BCD TO DECIMAL DECODER 
51AP/AF* DUAL 2W-2I AND/OR INVERT GATE 
73AP/AF | DUAL J-K FLIP-FLOP WITH CLEAR 
T4AP/AF* DUAL D FLIP-FLOP WITH PRESET AND CLEAR 
T74AP/AF | DUAL D FLIP-FLOP WITH PRESET AND CLEAR 
TOAP/AF | 4-BIT D-TYPE LATCH 
76AP/AF | DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 
TIAP/AF | 4-BIT D-TYPE LATCH 


85AP/AF*| 4-BIT MAGNITUDE COMPARATOR 
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TC74HC 










86P/F QUAD EXCLUSIVE OR GATE 
T86AP/AF | QUAD EXCLUSIVE OR GATE 
107P/F DUAL J-K FLIP-FLOP WITH CLEAR 
109AP/AF* DUAL J—K FLIP-FLOP WITH PRESET AND CLEAR 
112P/F DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 
113P/F DUAL J-K FLIP-FLOP WITH PRESET 
123P/F DUAL MONOSTABLE MULTIVIBRATOR 
123AP/AF | DUAL MONOSTABLE MULTIVIBRATOR (tw out=1.0 « Cx « Rx) 


125AP/AF* QUAD BUS BUFFER (3-STATE) 


TC74HC 126AP/AF | QUAD BUS BUFFER (3-STATE) 
131AP/AF | 3-TO-8 LINE DECODER/LATCH 
132AP/AF-; QUAD 2-INPUT SCHMITT NAND GATE 
133AP/AF | 13-INPUT NAND GATE 
137AP/AF | 3-TO—-8 LINE DECODER/LATCH 

T137P/F 3-TO-8 LINE DECODER/LATCH 
138AP/AF* 3—-TO—-8 LINE DECODER 

T138AP/AF* 3-TO-8 LINE DECODER 
139AP/AF* DUAL 2—TO—4 LINE DECODER 

T1389AP/AF | DUAL 2—TO—4 LINE DECODER 











TC74HC 





































TC74HC 


TC74HC 


TC74HC 








TC74HC 








147P/F 
148P/F 
151AP/AF* 
153P/F 
154AP 
155AP/AF* 
157AP/AF* 
T1I57AP/AF 
158A P/AF* 
T158AP/AF 


160AP/AF 
161AP/AF* 
162AP/AF 
163A P/AF* 
164AP/AF* 
T164AP/AF 
165AP/AF* 
166AP/AF* 
173P/F 
174AP/AF* 


T1I74AP/AF 
175AP/AF* 
181P 
182P/F 
190P/F 
191P/F 
192P/F 
193P/F 
194P/F 
195P/F 


221P/F 
221AP/AF 
237P/F 
238A P/AF 
240AP/AF 
T240AP/AF 
241AP/AF 
T241AP/AF 
242P/F 
243P/F 


244A P/AF 
T244AP/AF 
245A P/AF 
T245AP/AF 
201AP/AF 
203P/F 
257AP/AF* 
T257AP/AF 
208AP/AF 
T258AP/AF 



























































Function 
10—TO—4 LINE PRIORITY ENCODER 
8—-TO-3 LINE PRIORITY ENCODER 
8-CHANNEL MULTIPLEXER 
DUAL 4-CHANNEL MULTIPLEXER 
4—TO-16 LINE DECODER 

DUAL 2-—-TO-4 LINE DECODER 
QUAD 2—-CHANNEL MULTIPLEXER 
QUAD 2-CHANNEL MULTIPLEXER 
QUAD 2-CHANNEL MULTIPLEXER (INV.) 
QUAD 2-CHANNEL MULTIPLEXER (INV.) 


SYNC.DECADE COUNTER WITH ASYNC.CLEAR 
SYNC.BINARY COUNTER WITH ASYNC.CLEAR 
SYNC.DECADE COUNTER WITH SYNC.CLEAR 
SYNC.BINARY COUNTER WITH SYNC.CLEAR 
8-BIT SIPO SHIFT REGISTER 

8—-BIT SIPO SHIFT REGISTER 

8—-BIT PISO SHIFT REGISTER 

8—-BIT PISO SHIFT REGISTER 

QUAD D-TYPE REGISTER (8-STATE) 

HEX D FLIP-FLOP WITH CLEAR 


HEX D FLIP-FLOP WITH CLEAR 
QUAD D FLIP-FLOP WITH CLEAR 
ALTHMETIC LOGIC UNIT 

LOOK AHEAD CARRY LOGIC 

BCD UP/DOWN COUNTER 

4—-BIT BINARY UP/DOWN COUNTER 
SYNC.UP/DOWN DECADE COUNTER 
SYNC.UP/DOWN BINARY COUNTER 
4—BIT PIPO SHIFT REGISTER 

4—BIT PIPO SHIFT REGISTER 


DUAL MONOSTABLE MULTIVIBRATOR 
DUAL MONOSTABLE MULTIVIBRATOR (tw out=1.0 + Cx « Rx) 
3-TO-8 LINE DECODER/LATCH 

3-TO-8 LINE DECODER 

OCTAL BUS BUFFER (8-STATE/INV.) 

OCTAL BUS BUFFER (38-STATE/INV.) 

OCTAL BUS BUFFER (3-STATE) 

OCTAL BUS BUFFER (3-STATE) 

QUAD BUS TRANSCEIVER (3-STATE/INV.) 
QUAD BUS TRANSCEIVER (38-STATE) 


OCTAL BUS BUFFER (3-STATE) 
OCTAL BUS BUFFER (3-STATE) 
OCTAL BUS TRANSCEIVER (3-STATE) 

OCTAL BUS TRANSCEIVER (3-STATE) 
8-CHANNEL MULTIPLEXER (3-STATE) 

DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 
QUAD 2-CHANNEL MULTIPLEXER (3—STATE) 
QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 
QUAD 2—CHANNEL MULTIPLEXER (3-STATE/INV.) 
QUAD 2-CHANNEL MULTIPLEXER (3—-STATE/INV.) 














































































sane aa 


TC74HC 259P/F 
266AP/AF 
273AP/AF 

T273AP/AF 
279P/F 
280AP/AF 
283AP/AF* 
298AP/AF 
299AP/AF 
3823 AP/AF 


352A P/AF 
38538AP/AF 
354P/F 
306P/F 
360P/F 
366P/F 
367AP/AF* 
368A P/AF* 
3873 AP/AF 
T373P/F 


3874AP/AF 
T3874AP/AF 
875A P/AF 
3877P/F 

386A P/AF 





TC74HC 








































TC74HC 


423P/F 
423 AP/AF 
0338 AP/AF 


T533AP/AF 
034A P/AF 
To3s4AP/AF 
d40AP/AF 
T540P/F 
o41AP/AF 
T541P/F 
o638AP/AF 
To63P/F 
o64AP/AF 


T564P 
o738AP/AF 
T573P 
o74AP/AF 
To74P 
o90P 
592P 
o98AP/AF 





TC74HC 





TC74HC 







o97AP/AF 


390A P/AF* 
893A P/AF* 










S95AP/AF* 








8-BIT ADDRESSABLE LATCH 
QUAD EXCLUSIVE NOR GATE 

OCTAL D FLIP-FLOP WITH CLEAR 
OCTAL D FLIP-FLOP WITH CLEAR 

QUAD S-R LATCH 

9-BIT PARITY GENERATOR/CHECKER 

4A—BIT BINARY FULL ADDER 

QUAD 2-CHANNEL MULTIPLEXER/REGISTER 
8—-BIT PIPO SHIFT REGISTER 
8-BIT PIPO SHIFT REGISTER 


DUAL 4—TO-1 MULTIPLEXER 
DUAL 4-TO-1 MULTIPLEXER (3-STATE) 
8-~CHANNEL MULTIPLEXER/REGISTER 
8-CHANNEL MULTIPLEXER/REGISTER 
HEX BUS BUFFER (3-STATE) 

HEX BUS BUFFER (3-STATE/INV.) 

HEX BUS BUFFER (3-STATE) 

HEX BUS BUFFER (3-STATE/INV.) 
OCTAL D-TYPE LATCH (3-STATE) 
OCTAL D-TYPE LATCH (3-STATE) 


OCTAL D-TYPE FLIP-FLOP (8-STATE) 

OCTAL D—-TYPE FLIP-FLOP (3-STATE) 

QUAD D-TYPE LATCH 

OCTAL D-TYPE FLIP-FLOP 

QUAD EXCLUSIVE OR GATE 

DUAL DECADE COUNTER 

DUAL BINARY COUNTER 

DUAL MONOSTABLE MULTIVIBRATOR 

DUAL MONOSTABLE MULTIVIBRATOR (tw out=1.0 ¢ Cx « Rx) 
OCTAL D-TYPE LATCH (3-STATE/INV.) 


OCTAL D-TYPE LATCH (3-STATE/INV.) 
OCTAL D—-TYPE FLIP-FLOP (3-STATE/INV.) 
OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 
OCTAL BUS BUFFER (8-STATE/INV.) 

OCTAL BUS BUFFER (8-STATE/INV.) 

OCTAL BUS BUFFER (3-STATE) 

OCTAL BUS BUFFER (38-STATE) 

OCTAL D-TYPE LATCH (38-STATE/INV.) 
OCTAL D-TYPE LATCH (3-STATE/INV.) 
OCTAL D-TYPE FLIP-FLOP (8-STATE/INV.) 


OCTAL D-TYPE FLIP-FLOP (3-STATE/INV. ) 
OCTAL D-TYPE LATCH (3-STATE) 

OCTAL D-TYPE LATCH (3-STATE) 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 
OCTAL D-TYPE FLIP-FLOP (3-STATE) 
8-BIT BINARY COUNTER/REGISTER (3-STATE) 
8-BIT REGISTER/BINARY COUNTER 

8-BIT REGISTER/BINARY COUNTER (3-STATE) 
8-BIT SHIFT REGISTER/LATCH (3-STATE) 
8-BIT LATCH/SHIFT REGISTER 



















































































































Function 
TC74HC 620P OCTAL BUS TRANSCEIVER (3-STATE/INV.) 
623P OCTAL BUS TRANSCEIVER (3-STATE) 
640AP/AF | OCTAL BUS TRANSCEIVER (38-STATE/INV.) 
T640AP/AF | OCTAL BUS TRANSCEIVER (8-STATE/INV.) 




























































648AP/AF | OCTAL BUS TRANSCEIVER (3-STATE) 
T648AP/AF | OCTAL BUS TRANSCEIVER (38-STATE) 

646AP OCTAL BUS TRANSCEIVER/REGISTER (8-STATE) 
T646AP OCTAL BUS TRANSCEIVER/REGISTER (38-STATE) 

648AP OCTAL BUS TRANSCEIVER/REGISTER (38-STATE/INV.) 
T648AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATEH/INV.) 

TC74HC 651AP OCTAL BUS TRANSCEIVER/REGISTER (38-STATE/INV.) 

T651AP OCTAL BUS TRANSCEIVER/REGISTER (3-STATE/INV.) 

652AP OCTAL BUS TRANSCEIVER/REGISTE (8-STATE) 
T652AP OCTAL BUS TRANSCEIVER/REGISTER (8-STATE) 

670P 4—-WORD x4-BIT REGISTER FILE (8-STATE) 

688AP/AF | 8-BIT EQUALITY COMPARATOR 
T688AP/AF | 8-BIT EQUALITY COMPARATOR 

690P DECADE COUNTER REGISTER (3-STATE) 

691P A—-BIT BINARY COUNTER REGISTER (3-STATE) 

692P DECADE COUNTER REGISTER (3-STATE) 










































TC74HC 693P 4—-BIT BINARY COUNTER REGISTER (8-STATE) 


696P U/D DECADE COUNTER/REGISTER (38-STATE) 
697P U/D 4-BIT BINARY CTR./REGISTER (8-STATE) 
698P U/D DECADE COUNTER/REGISTER (38-STATE) 
699P 4—-BIT BINARY CTR./REGISTER (3-STATE) 

4002AP/AF | DUAL 4—-INPUT NOR GATE 

4016AP/AF | QUAD BILATERAL SWITCH 

4017P/F DECADE COUNTER/DIVIDER 

4020P/F 14-STAGE BINARY COUNTER 

4022P/F OCTAL COUNTER/DIVIDER 





TC74HC 4024P/F 7-STAGE BINARY COUNTER 









4028P/F BCD-TO-DECIMAL DECODER 

4040P/F 12-STAGE BINARY COUNTER 

4049P/F HEX BUFFER (INV.) 

4050P/F HEX BUFFER 

4051AP/AF | 8-CHANNEL ANALOG MULTIPLEXER 
4052AP/AF | DUAL 4-CHANNEL ANALOG MULTIPLEXER 
4058AP/AF*# TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
4060P/F 14-STAGE BINARY COUNTER/OSCILATOR 
4066P/F QUAD BILATERAL SWITCH 





TC74HC 4072P/F 
A07T5AP/AF 


4078P/F 


DUAL 4-INPUT OR GATE 
TRIPLE 3-INPUT OR GATE 
8-INPUT OR/NOR GATE 











4094P/F 8—-BIT SIPO SHIFT REGISTER/LATCH (3-STATE) 
40102P DUAL BCD PROGRAMMABLE DOWN COUNTER 
40103P 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 
40105AP/AF | 4 BITS x16 WORDS FIFO REGISTER 

4316AP QUAD BILATERAL SWITCH 

4351AP 8-CHANNEL ANALOG MULTIPLEXER 


4352AP DUAL 4-—CHANNEL ANALOG MULTIPLEXER 





Type Number 
TC74HC 48538AP 

4511P/F 
4514P 
4515P 
4518P/F 
4520P/F 
4538P/F 
4543P/F 

T7007AP/AF 
7240AP/AF 


TC74HC 7241AP/AF 
7244AP/AF 
7266AP/AF 
7292P 
7294P 
7640AP/AF 
7648AP/AF 
7645AP/AF 


Function 
TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
BCD TO 7 SEGMENT LATCH/DECODER/DRIVER 
4—TO-16 LINE DECODER/LATCH | 
4—TO-16 LINE DECODER/LATCH (INV. ) 
DUAL DECADE COUNTER 
DUAL 4—BIT BINARY COUNTER | 
DUAL MONOSTABLE MULTIVIBRATOR 
BCD TO 7 SEGMENT LATCH/DECODER/DRIVER 
HEX BUFFER 
OCTAL BUS BUFFER (38-STATE/INV.) 


OCTAL BUS BUFFER (8-STATE) 

OCTAL BUS BUFFER (38-STATE) 

QUAD EXCLUSIVE NOR GATE 
PROGRAMMABLE DIVIDER/TIMER 
PROGRAMMABLE DIVIDER/TIMER 

OCTAL BUS TRANSCEIVER (38-STATE/INV.) 
OCTAL BUS TRANSCEIVER (38-STATE) 
OCTAL BUS TRANSCEIVER (38-STATE) 





« All DIP 24pin products service as enclosure of the narrow type (300mil) 


*— denotes the products under development 


* TOSHIBA is expanding the number of “A” series 


* The type numbers marked * have “FN” product 
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2.HIGH SPEED CMOS SELECTION GUIDE 


T4HCTOOA 74HCO3A T4HCIOA 74HC20A 74HC30 
T4HC02A T4HCTO2A T4HC27A T4HC4002A 74HC4078 
T4AHCO8A T4HCTO8A T4HCO9A T4HCILA 74HC21A 
TAHC32A T4HCT32A 74HC4072 74HC4075A 74HC4078 
T4HCO4A T4HCTO4A T4HCU04A T4HCO5A T4HCI4A 74HC4049 ©74HC4050 
T4HCTT007A + T4HCOTA 

T4HC86 7T4HCT86A 74HC266A T4HC386A 74HC7266A 














T4HC132A 74HC133A 











EXCLUSIVE OR/NOR 


SCHMITT TRIGGER T4HCI4A 74HC132A 

MULT! FUNCTION T4HC5iA 

LEVEL SHIFTER T4HC4049_ 7404050 

BUS BUFFER T4HC125A 74HC126A T4HC240A T4HCT240A T4HC241A T4HCT241A T4HC244A 


T4HCT244A 74HC365 74HC366 T4HC367A T4HC368A T4HCH40A 74HCT540 

TAHCS41A 74HCT541 — T4HC7240A T4HC7241A 74HC7244A 

74HC242 74HC243 74HC245A T4HCT245A 74HC620 74HC623 
ea T4HCO40A T4HCTO40A T4HC643A T4HCTO4I3A T4HCH46A TAHCTOAGA 


T4HC648A T4HCTO48A T4HCOSIA T4HCT651A 74HC652A T4HCTE52A 
TAHCT640A T4HC7643A T4HC7645A 
FLIP-FLOP |_J-~K FLIP-FLOP T4HC73A_ T4HC76A 74HC107  T4HCIOQA T4HCII2  T4HCII3 





D FLIP-FLOP T4HCT4A T4HCTU4A T4HCIT4A T4HCI75A 74HC273A T4HC377_ T4HCTI74 
3-STATE T4HC374A T4HCTS74A T4HC534A T4HCT534A T4HC564A T4HCT5O4 
T4HC57T4A T4HCT574  T4HC646A T4HCTO46A T4HC648A TAHCTE48A 
T4HC651A T4HCTOSIA 7T4HC652A T4HCTO52A 
T4HC75A T4HC7T7A 74HC250 74HC375A 


3-STATE T4HC373A T4HCT373 T4HC533A 74HCT533 8 74HC563A T4HCT563 
T4HC573A _T4HCT573 








MULTI VIBRATOR THHC123  T4HC221_ 74423 74H1C4538 THHCI23A* ‘T4HC221A* _ 74HC423A* 
DECODER TMHCWA TMHCISIA T4HCI37A T4HCTI37  T4HCI38A T4HCTIS8  74HCI30A 


T4HCI54A T4HCI55A 74HC237  T4HC238A 74HC4028 — 74HC4514 — T4HC4515 
| 7-SEGMENT | 74HC4511_ — 74HC4543 
ENCODER T4HC147 T4148 


REGISTER T4HCI64A T4HCTIG4A T4HCI65A T4HCI66A 74HC173 T4HC194  74HC195 







































T4HC692 












T4HC593A T4HC691  74HC693  T4HC697  74HC699 — 74H1C4520 
| MULTIPLEXER ANALQG TAHC4051A 74HC4052A T4HC4053A 74HC4351A 74HC4952A 74HC4353A 


T4HC299A 74HC323A 74HC595A T4HC597TA 74HC4094 
MULTI PORT | 74HC670 
T4HCI60A 74HCI62A 7T4HC190  74HC192 74HC390A 74HCE690 
T4HC696 =74HC698 = 74H C4518 
DIGITAL (T4HCI51A 74HCI53 74HCI57TA T4HCTI57A T4HCI58A T74HCTI58A T4HC251A 
74HC253 74HC257A 74HCT257 T4HC258A T4HCT258A 74HC298A T4HC352A 
T4HC353A 74HC354 —_ 74HC356 
ADDER __ T4HC283A 
4HCi81_— T4HC182 


FIFO T4HIC401054 
T4HC401T — 74HC4020 ~— 74HC4022—THHCA024 TAHC4040 744060 
ANALOG SWITCH ~———«PTAHC4016 7404066 
| TAHC4316A 
| PARITY TREE 4HC280A 


COUNTER | | BINARY T4HCI61A T4HCI63A 74HCI91  74HC193  74HC393A 74HC590  74HC592 
DECADE 
DIVIDER 
| T4HC40102 7441040103 74HC7292 —- 74HC'7294 

| COMPARATOR TAHC85A _T4HC688A_T4HCTE88A 


| 


Including under development type number 


+ )tw out=1,0«CxeRx 


11 


GATE 


Type | 
F 
Number unction 


QUAD 2-INPUT NAND GATE 


Equivalent Equivalent Pin 
LSTTL CMOS. Number 


LS0O 4011, 7400 



















































QUAD 2-INPUT NAND GATE 4011, 7400 
QUAD 2-INPUT NAND GATE (OPEN DRAIN) *40107,*5029 
TRIPLE 3-INPUT NAND GATE 4023 
DUAL 4-INPUT NAND GATE 4012 





8-INPUT NAND GATE 4068 
13-INPUT NAND GATE 

QUAD 2-INPUT NOR GATE 
QUAD 2-INPUT NOR GATE 
TRIPLE 3-INPUT NOR GATE 
DUAL 4-INPUT NOR GATE 
8-INPUT OR/NOR GATE 
QUAD 2-INPUT AND GATE 
QUAD 2-INPUT AND GATE 
QUAD 2-INPUT AND GATE (OPEN DRAIN) 
TRIPLE 3-INPUT AND GATE 
DUAL 4-INPUT AND GATE 
QUAD 2-INPUT OR GATE 
QUAD 2-INPUT OR GATE 
TRIPLE 3-INPUT OR GATE 
DUAL 4-INPUT OR GATE 
8-INPUT OR/NOR GATE 
HEX INVERTER 
HEX INVERTER 
HEX INVERTER (SINGLE STAGE) *LSO4 
HEX INVERTER (OPEN DRAIN) *LSO4 
2W-2I AND/OR INVERT GATE LS51 
QUAD EXCLUSIVE OR GATE LS86, LS386 
QUAD EXCLUSIVE OR GATE LS88, LS386 
QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) LS266 
QUAD EXCLUSIVE NOR GATE *1,5266 
QUAD EXCLUSIVE OR GATE _ LS86,LS386 
HEX SCHMITT INVERTER 

QUAD 2-INPUT SCHMITT NAND 



























































4001 
4001 
4025, *4000 
4002 


LSO2 
LSO2 
LS27 
*LS25 


74HC (02 
74HC TO2 
74HC 27 
74HC4002 
74HC4078 
74HC 08 
74HC TO8 
74HC 09 
74HC 11 
74HC 21 
74HC 32 
74HE 32 
74HC4075 
74HC4072 
74HC4078 





















LS04 
LS04 








74HC 
74HC 86 
74HC T86 
74HC 266 
74HC7266 
74HC 386 


74HC 14 
74HC 132 


QUAD 2-INPUT NAND GATE QUAD 2-INPUT NOR GATE 


00 — 02 
TOO Positive logic : T02 Positive logic : 










* Suggested alternative 


voc 4B 4A 4Y 3B SA SY vec 4Y 4B 4A 8Y 3B 





JA 1B 1¥Y RA 2B RY GND ly JA 1B R28Y RA 2B GND 
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GATE (Continued) 


QUAD 2-INPUT NAND GATE WITH OPEN DRAIN] HEX INVERTER 
OUTPUT 04 05 


T04 
U04 






03 











QUAD 2-INPUT AND GATE 


08 09 
T08 
Positive logic: Y = AB 










TRIPLE 3-INPUT AND GATE 
1] 





HEX SCHMITT INVERTER 
14 









Positive logic: Y=A 





Positive logic: Y = ABC 











3c 3B SA S8Y vec 6A 6Y SA 5Y 4A 4Y 





vec ic 1Y 





GATE (Continued) 


| DUAL 4-INPUT NAND GATE 
20 
Positive logic: Y = ABCD 


veo 8D eC NC 2B RA 2Y 


1A 1B NC 1c 1D 1Y GND 


TRIPLE 3-INPUT NOR GATE 
| 27 
Positive logic: Y = A+B+C 


vec lc ly 3c 3B 3A BY 


JA 1B RA 2B 20 2Y GND 


QUAD 2-INPUT OR GATE 
32 


T32 
Positive logic: Y = A+B 


veo 4B 4A 4Y SB SA SY 


1A 1B iy 2a 2B 2Y GND 


DUAL 4-INPUT AND GATE © 
2 | 
Positive logic: Y = ABCD 


vec 2D 20 NC kB RA RY 


8-INPUT NAND GATE 
30 
Positive logic: Y = ABCDEFGH 


DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE 

51 

Positive logic: 1Y=1A+1B-1C+1ID-lE+1F 
2Y=2A+2B+2C*2D 


veo 1c 1B 1F 18 ID IY 





14 












GATE (Continued) 


QUAD 2-INPUT EXCLUSIVE-OR GATE 
86 

T86 be eee 
Positive logic: Y=A@B=AB+AB 


QUAD 2-INPUT SCHMITT NAND GATE 
132 
Positive logic: Y = AB 














veo 4B 4A A4Y 3B veo 4B 4A 4Y SB 3A SY 





fe] fis] fal fa} fol [5] fal 


cp! |e 





1A 1B ly RA 2B RY GND 


13-INPUT NAND GATE QUAD 2-INPUT EXCLUSIVE-NOR GATE 


133 266 
a te 7266 eee 
Positive logic: Y=ABCDEFGHIJKLM Positive logic: Y=A@B=AB+AB 


TA 1B ly RY eA RB GND 


QUAD 2-INPUT EXCLUSIVE-OR GATE DUAL 4-INPUT NOR GATE 
386 4002 
Positive logic: Y=A@B=AB+AB Positive logic: Y=A+B+C+D 


veo 4B 4A 4Y SY SB 3A voc &8Y 2A 
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GATE (Continued) 


DUAL 4-INPUT OR GATE 
4072 
Positive logic: Y=A+B+C+D 





TRIPLE 3-INPUT OR GATE 
4075 
Positive logic: Y=A+B+C 























30 3B SA SY: RY 20 





8-INPUT NOR GATE 
4078 
Positive logic: Y=A+B+C+D+E+F+G+H 
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BUFFER 


Type Eunenan Equivalent Equivalent Pin 
Number LSTTL CMOS. Number 






































































74HC7244 












74HC7640 
74HC7643 
74HC7645 


BUFFER 
HEX BUFFER 


Positive logic : 


Voo 6A 6Y 5A 5Y 4A 4Y 




























74HC HEX BUFFER LS07 

Pa mere HEX BUFFER *LSO7 Hi 

74HC4049 | HEX BUFFER (INVERTING) 4049 16 

74HC4050 | HEX BUFFER 4050 16 
QUAD BUS BUFFER 5024 14 
QUAD BUS BUFFER 5025 14 
OCTAL BUS BUFFER (INVERTING) 20 

74HCT240 | OCTAL BUS BUFFER (INVERTING) 20 

74HC 241 | OCTAL BUS BUFFER 20 

74HCT241 | OCTAL BUS BUFFER 20 

74HC 244 | OCTAL BUS BUFFER 20 

74HCT244 | OCTAL BUS BUFFER 20 
HEX BUS BUFFER 16 
HEX BUS BUFFER (INVERTING) 16 
HEX BUS BUFFER 5012 16 
HEX BUS BUFFER (INVERTING) 
OCTAL BUS BUFFER (INVERTING) 

74HCT540 | OCTAL BUS BUFFER (INVERTING) 

74HC 541 | OCTAL BUS BUFFER 

74HCT541 | OCTAL BUS BUFFER 

74HC7240 | OCTAL BUS BUFFER (SCHMITT IN) 

74HC7241 | OCTAL BUS BUFFER (SCHMITT IN) 





OCTAL BUS BUFFER (SCHMITT IN) 
QUAD BUS TRANSCEIVER (INVERTING) 
QUAD BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER (INVERTING) 
OCTAL BUS TRANSCEIVER (INVERTING) 
OCTAL BUS TRANSCETVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 
OCTAL BUS TRANSCEIVER 

















(INVERTING) 


(INVERTING) 


* Suggested alternative 


QUAD BUS BUFFER 


2 
ae Positive logic : 


Voo £G¢ 4A 4Y 3G SA 3Y 


1G 1A ly 2G 2a 2yY aND 
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BUFFER (Continued) 
QUAD BUS BUFFER | OCTAL BUS BUFFER (INVERTING) 
126 | 240 

Positive logic: Y=A T240 


Yoo 4G 4A 4¥ 3G BA BY Yoo 7 a Fa si pa - a a RAL 


1a 1A 1¥ 2G 2A 2¥ GND HI J Ee 

1G 1Al 2¥4 1A2 2YB 1A3 BYR 1A4 RY1 GND 

‘JOCTAL BUS BUFFER = = ~—~—~—_ | QUAD BUS TRANSCEIVER (INVERTING) 
241 | 

7241 ene 

| Vog 2¢ - a 7 7 a ae = Yoo GBA NG ELBE 2B 3B 4B 


LLL EL 


cae 


16 ae en ve 2YB 1A3 a e = aD GAB NC 1A 2A S8A 4A GND 


| QUAD BUS TRANSCEIVER | OCTAL BUS BUFFER 
243 244 
T244 


Veo GBA No 1B &B 3B 4B pe RG lyl 2a4 ly2 fa ca 7 7 7] 


fo] [a] 22) fis] fA) ff 


ae Ea 


GAB NG JA 2A 8A GN LG AL 2v4 102 ee 1A3 2¥2 1A4 2¥1 onD 
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BUFFER (Continued) 
|OCTAL BUS TRANSCEIVER 
1245 
T245 









HEX BUS BUFFER 
365 











Voo G2 6A 6Y 5A 5Y 4A 4Y 





RA RY SA 





SY GND 


DIR Al AR AS A4 AG AGB AY AB GND 


HEX BUS BUFFER HEX BUS BUFFER 
366 367 





Voc G2 6A 6Y 5A 


Gi dA. AY 8A 2x “SA SY GND 


BUS BUFFER (INVERTING) 


368 
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BUFFER (Continued) 


OCTAL BUS BUFFER 
| 54] 
T54] 


Voo G2 Yl Y2 ¥3 Y4 ¥5 ¥6 YY? Y8 


GlAl A2 AS A4 AS AGB AY ABS GND 


OCTAL BUS TRANSCEIVER 
623 


Al A® AS A4 AS AG A? AB GND 


OCTAL BUS TRANSCEIVER 


DIR Al A2 AS A4 AS A6 AV AS GND 


OCTAL BUS TRANSCEIVER (INVERTING) 


620 


ENABLE GBA 
Yoo } Bl B2 BS B4 BS B6 BY B8 


OCTAL BUS TRANSCEIVER (INVERTING) 


640 
T640 


Voc G Bl B2 BS B4 BS B6 BY B8 


DIR Al AR AS A4 AS AG AY AB GND 


HEX BUFFER/CONVERTER (INVERTING) 
4049 


5Y SA 4Y 4A 
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BUFFER (Continued) 


HEX BUFFER/CONVERTER OCTAL BUS BUFFER (INVERTING) 
4050 7246 


Voo 2G 1Y1 244 1¥2 2A3 1¥3 2a2 1¥4 2Al 





1G 1Al 2¥4 1A2 2Y3 1A3 2Y2 144 2¥1 GND 


OCTAL BUS BUFFER OCTAL BUS BUFFER 
724] 7244 


Voaq 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2Al 


Paididad, 
ak 


OCTAL BUS TRANSCEIVER 
7643 


vielek 


a 
AIATAIA 


ihe ta 
ee 


DIR Al A& AS A4& A6 AY ASB GND A5 A6 A” A8 GND 
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BUFFER (Continued) 


OCTAL BUS TRANSCEIVER 
| 7645 


DIR Al Ag Ad A4 A5 A6 A? A8 GND 
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a 


FLIP-FLOP 


Type ; 
F 
Number unction 


74HC 73 DUAL J-K FLIP-FLOP WITH CLEAR LS73A,LS107A 












Equivalent 
LSTTL 
















74HC 76 | DUAL J-K FLIP-FLOP WITH PRESET 
ae LS76A,LS112A \4027, 7476 
74HC 107 | DUAL J-K FLIP-FLOP WITH CLEAR LSLO7A, LS73A 
74HC 109 | DUAL J-K FLIP-FLOP WITH PRESET eHGoR 
AND CLEAR 
74HC 112 | DUAL J-K FLIP-FLOP WITH PRESET 
prea LS76A,LS112A |4027,7476 














74HC 113 DUAL J-K FLIP-FLOP WITH PRESET LS$113A 




































74HC 74 
74HC T74 
74HC 174 
74HCT174 
74HC 175 
74HC 273 
74HCT273 
74HC 377 
74HC 374 
74HCT374 


DUAL D F/F WITH PRESET AND CLEAR 
DUAL D F/F WITH PRESET AND CLEAR 
HEX D FLIP-FLOP WITH CLEAR 

HEX D FLIP-FLOP WITH CLEAR 

QUAD D FLIP-FLOP WITH CLEAR 
OCTAL D FLIP-FLOP WITH CLEAR 
OCTAL D FLIP-FLOP WITH CLEAR 
OCTAL D-TYPE FLIP-FLOP 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 
OCTAL D-TYPE FLIP-FLOP (3-STATE) 























































LS374,LS574 
LS$374,LS574 










74HC 534 | OCTAL D-TYPE FLIP-FLOP (3-STATE/ INV.) LS534 
174HCT534 | OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS534 
74HC 564 | OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS564 
74HCT564 | OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) LS564 
74HC 574 | OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,LS574 
74HCT574 | OCTAL D-TYPE FLIP-FLOP (3-STATE) LS374,LS574 
74HC 646 | OCTAL BUS TRANSCEIVER/REGISTER LS646 
74HCT646 | OCTAL BUS TRANSCEIVER/REGISTER LS646 
74HC 648 | OCTAL BUS TRANSCEIVER/REGISTER CINV.) LS648 
74HCT648 | OCTAL BUS TRANSCEIVER/REGISTER (INV. ) LS648 
74HC 651 | OCTAL BUS TRANSCEIVER/REGISTER (CINV.) LS651 
74HCT651 | OCTAL BUS TRANSCEIVER/REGISTER CINV.) LS651 
74HC 652 OCTAL BUS TRANSCEIVER/REGISTER LS652 





74HCT652 OCTAL BUS TRANSCEIVER/REGISTER LS652 





* Suggested alternative 


FLIP-FLOP 


DUAL J-K FLIP-FLOP WITH CLEAR DUAL D FLIP-FLOP WITH PRESET AND 
73 CLEAR 


74 
174 


VCC 2CLR 2D 2CK RPR RQ 


ICK 1CLR 1K VCC 2CK 2CLR 2 1CLR ID 10K IPR 10 19 





| FLIP-FLOP (Continued) 


| DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 


DUAL J-K FLIP-FLOP WITH CLEAR 





















eel ee) ey eee 


ick IPR 1CLR lJ voc 2cK 2PR 20LR 








DUAL J-K FLIP 
CLEAR | 


112 


DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 


109 
















voc ®CLR gy 2k 20K 2PR 2Q 20 








CSRCANCHBTABC 


IPR 10 10 2Q GND 











LTE 


ick 1K lg 








~T HEX D FLIP-FLOP WITH CLEAR 


| 174 
7174 


| DUAL J-K FLIP-FLOP WITH PRESET 
| 113 





vcc VCC 69 6p 5D 5Q 4D 4Q CLOCK 


2K 25 2PR 2Q 20 








He 


1Q GND CIEAR 10 lp 2D 2Q 3D 3Q GND 


IcK ix lg IPR 10 
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FLIP-FLOP (Continued) 


QUAD D FLIP-FLOP WITH CLEAR 
1175 


veo 42 40 4D 3D 39 %Q CLOCK 





CLEAR 1Q 1Q 1D RD RQ 2Q GND 


OCTAL D FLIP-FLOP (3-STATE) 
| 374 
T374 


Voo Q7 DY De Q6 25 D5 D4 Q4 CLOCK 


CE Q0 Do Di Qi Q2 De Dg Q3 GND 


OCTAL D FLIP-FLOP (3-STATE/INV.) 
534 
T534 


Voo Q7 DY D6 Q6 Q5 DS p4 Q4 CLOCK 


is] fa] 
Y 


pag || 
Rule 


AS i a ot > a 
pc oe ce ee 
GEGEoEe 


OF QO DO Dl Ql Q2@ bD2 DS Qs GND 





OCTAL D FLIP-FLOP WITH CLEAR 


273 
h273 


voc 8Q 8D 7D 7Q 6Q 6D SD 5Q CLOCK 





CLEAR 1Q 1D &%D RQ 3Q 3D 4D 4Q GND 


OCTAL D FLIP-FLOP 
377 


Voo 8Q2 8D 7D 7Q 6Q 6D 5D 5QcLOCK 


a | cma | 
D iD 
| fey 
alle 
CK P G CK 
QD D Q 


pe oes 
5} Lé] Lz] | 


OCTAL D FLIP-FLOP (3-STATE/INV. ) 


564 
a 
i 
i 
ine 
5 | 


i 
bat 


as | 
a eal 
i 
1S 
ae 


OF Do Di D2 Dg D4 D5 D6 Dy GND 


T1564 
h 
ae 





FLIP-FLOP (Continued) 

OCTAL D FLIP-FLOP (3-STATE) 
574 
1574 


OCTAL BUS TRANSCEIVER REGISTER 
(3-STATE) 





















646 
T646 _. SELECT 


CLOCK BA 
aototataiatatois 


ea] Jes] feel fea] j2o} poy fis} far} fas} fas) pe 
CBA an G Bl Be BS Ba B5 BE a 
CAB 


SABDIR A] AZ AZ A4 AS AG Av AB 















Voo 20 Q1 82 QB Q4 Q5 AGE QW CLOCK 






OF Do Di D2 DR Da D5 Dé Dy GND 


Tee ao A2 AZ A4 AS AGB Ay Ag S 








OCTAL BUS TRANSCEIVER REGISTER 
(3-STATE/INV. ) 


OCTAL BUS TRANSCEIVER REGISTER 
(3-STATE/INV. ) 
























648 651 
SELECT 
T648 SELECT T651 =r 
CLOCK BA CLOCK | ENABLE 
Voc BA { GBA Bl BS BS B4 BS BE BY BS 


eal 3) fea faa) feo) BS foal [24 fog] fa] 4 fi 









G 
CAB 
SAB DIR AL A2 AS A4 A5 A6 AY AB 


Al A2 AS A4 A5 AG AY AB GND | 





CLOOK [EUELE a AR AS A&4 AS AG AY AS GND 

AB SELECT AB. GAB 
AB SELECT 
AB 


DIRECTION 


OCTAL BUS TRANSCEIVERS REGISTER 
(3-STATE) 


652 
165? SELECT 


crock ® ENABL 
Voq BA GBA Bl Be BS B4 BS B6 BY BS 








CBA SBA BL Be BS B4 BS BE BT 
GBA 


CAB 


| SAB GAB Al AR AS A4 AS AG AY AS 


CLOCK. ; ee AS A4 AS A6 AY AS GND 
AB GAB 


SELECT 
AB 
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LATCH 


74HC 4-BIT D-TYPE LATCH LS75 *4042 
74HC 4—BIT D-TYPE LATCH LS77 *4042 
74HC 8-BIT ADDRESSABLE LATCH LS259 *4099 
74HC QUAD S-R LATCH LS279 *4043,*4044 
74HC QUAD D-TYPE LATCH ___LS375 
74HC 373 | OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 
74NCT373 | OCTAL D-TYPE LATCH (3-STATE) LS 3/5,US019 
74HC 533 | OCTAL D-TYPE LATCH (3-STATE/INV.) L$533 
74HCT533 | OCTAL D-TYPE LATCH (3-STATE/INV.) LS533 
74HC 563 | OCTAL D-TYPE LATCH (3-STATE/INV.) LS563 
74HCT563 | OCTAL D-TYPE LATCH (3-STATE/INV.) LS563 
74HC 573 | OCTAL D-TYPE LATCH (3-STATE) GS379;hS573 
74HCT573 | OCTAL D-TYPE LATCH (3-STATE) LS373,LS573 











* Suggested alternative 


4-BIT LATCH 4-BIT LATCH 


75 FUNCTION TABLE 7/7 FUNCTION TABLE 


1Q@ 1D 2DG34 Vog 3D 4D 4Q 


8-BIT ADDRESSABLE LATCH QUAD S-R LATCH 


259 279 


FUNCTION TABLE 


INPUTS OUTPUT * FOR LATCHES WITH 
, een ass DOUBLE S INPUTS: 
CLEAR, DATA IN a 
: 


S R 
res Q? Q6 Q5 Q4 q H ‘a H=BOTH S INPUTS 
i H HIGH 
25] fae] 22] fro} [9 | ae? L=ONE OF BOTH 
ij L INPUTS LOW 
G C 


Voo 45 4R 4Q 382 381 SR 3Q 


A B c QO Ql Qe Qs GND 








LATCH (Continued) 


OCTAL LATCH (3-STATE) 
373 NONINVERTED DATA OUTPUTS 
1373 









QUAD LATCH 
375 











Voc 4D 40 40 G343Q 30 3D 









Vog O7 DY D6 Q6 Q5 DS D4 Q4 LE 





ID 1Q 1Q @le2 2Q 2Q 2D GND 





OF QO DO D1 Ql Q2 D2 D3 Q3 GND 








OCTAL LATCH (3-STATE) 


533 INVERTED DATA OUTPUTS 
7533 


OCTAL LATCH (3-STATE) 
563 INVERTED DATA OUTPUTS 















S| 
ee i 
I bu 

f 
Le 







Voo Q7 DY D6 Q6 Q5 D5 D4 Q4 LE 


Of DO Dl D2 DS D4 DBS D6 D? GND 





: Ss 4 a Se uw DS QS GND 






OCTAL LATCH (3-STATE) 
573. NONINVERTED DATA OUTPUTS 
1573 








S : = 7 QS Q4 — = Q7 LE 





OB - — - D3 D4 — < DY GND 
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MULTIVIBRATOR 


| 74HC 123 | DUAL MONOSTABLE MULTIVIBRATOR LslZ3 *4538,*4528 


| 74HC 221 | DUAL MONOSTABLE MULTIVIBRATOR ES221 *4538,*4528 
| 74HC 423 | DUAL MONOSTABLE MULTIVIBRATOR LS423 #44538, #4528 
74HC4538 | DUAL MONOSTABLE MULTIVIBRATOR *LS423 4538, 4528 





* Suggested alternative 


MULTIVIBRATOR 


DUAL RETRIGGERABLE MONOSTABLE MULTI- 
VIBRATOR 


123 


DUAL MONOSTABLE MULTIVIBRATOR 
22] 








FUNCTION TABLE 


TENPUTS OUTPUTS 
}! 







FUNCTION TABLE 








X : DON'T CARE 








LRx/Cx 


Vcc 1Cx 2Q 2Q 2GLDR 2B 2A 


nae 


lox 1Q 2Q 2LR 2B 2A 





TA 1B IGLR 19 20 20x 2Ry6x GND 






DUAL RETRIGGERABLE MONOSTABLE MULTI- 
VIBRATOR 


4538 


DUAL RETRIGGERABLE MONOSTABLE MULTI- 
VIBRATOR 


423 













FUNCTION TABLE FUNCTION TABLE 


INPUTS 














CLEAR 










: DON T CARE 


1Rx/’Cx ea ees os 
voc icx 10 2Q 2cCLR 2B 2A 


: DON'T CARE | 
voc Tl 272 20D 2A 2B 2Q 20 
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DECODER 


Type Panehon Equivalent Equivalent 
Number LSTTL CMOS. ranks, 


74HC 42 | BCD TO DECIMAL DECODER LS42 *4028 
74HC 131 | 3-TO-8 LINE DECODER/LATCH 
74HC 137 | 3-TO-8 LINE DECODER/LATCH 
74HCT137 | 3-TO-8 LINE DECODER/LATCH 
74HC 138 | 3-TO-8 LINE DECODER 
74HCT138 | 3-TO-8 LINE DECODER 

74HC 139 | DUAL 2-TO-4 LINE DECODER 
74HC 154 | 4-TO-16 LINE DECODER 

74HC 155 | DUAL 2-TO-4 LINE DECODER 
74HC 237 | 3-TO-8 LINE DECODER/LATCH 










































4556,%4555 
#4515 
*4556,%4555 














74HC 238 | 3-TO-8 LINE DECODER 
74HC4028 | BCD-TO DECIMAL DECODER 4028 
74HC4514 | 4-TO-16 LINE DECODER/LATCH *LS154,*LS159 4514 







*LS154,*LS159 4515 


L847, 1S48, LS49 4511 
San. LS48, ES49| 4543 


4—TO-16 LINE DECODER/ LATCH 
BCD TO 7 SEGMENT L/D/D (LED) 


BCD TO 7 SEGMENT L/D/D (LCD) 


74HC4515 
74HC4511 
74HC4543 


DECODER (Continued) 


BCD TQ DECIMAL DECODER 3-TO-8 LINE DECODER/LATCH 
13] 








* Suggested alternative 


vec YO Yl Y2 Y3 v4 ¥5 = 


i Se aes ee : 


B ee 


YO Yl Y2 Y8 Y4 Y5 Yé6 


3-TO-8 LINE DECODER/LATCH 3-T0-8 LINE DECODER 
137 138 


T138 


voc YO Yl ye YS Y4 Y5 Yé voc YO Yl Y2 Y3 Y4 Y5 Y6 


a6} fas) pa} fs] fr 9 | 
Seeee 
YO Yi YR YS Y4 YS 
YOp 


os Gl Y" 


C ries eon Gl o 


GL G2 Gl YY GND 














DECODER (Continued) 





DUAL 2-TO-4 LINE DECODER 


139 
T139 






DUAL 2-TO-4 LINE DECODER 
3-T0-8 LINE DECODER 


155 


lc 1G B ly iy2 Tyl 1Ty0 anp 


3-TO-8 LINE DECODER 
238 


Voog YO Yl YR Y3 Y4 Y5 Y6 


YO vl ye yvS v4 in 
A Y6 
C GRA Gkep Gl Y"” 


4-T0-16 LINE DECODER 







3-T0-8 LINE DECODER/LATCH 


23/ 


Voo YO Yl Y2 ¥3 ¥4 Y5 Y6 


Lo} | 9 | 


yO yl YR v3 y4 in 
y6 
B Cc GL Gk Gl yy” 
ee ei 
4 5 7 


2] 1s} l4} Ls] tel Let Le 


GL Ge Gly? anD 


BCD-TO-DECIMAL DECODER 
4028 


Vac Y3 YL B 


y4 YR YO Y¥?% Y9 YS Y6 


y4 YR YO Y? Y9 Y5 Y6 GND 





| DECODER (Continued) 
BCD TO 7 SEGMENT LATCH/DECODER/DRIVER | 4-TO-16 LINE DECODER/LATCH 


INHIBIT 
D C pane FH 814 815 812 $13 


Al i” fa 
Perrier er 


INH D C Si9 S11 88 Sg Sj4 815 S12 


ST 813 
HH A B SX 86 8 &4 83 “1 Se So 
‘Ly lz [5 mer 


| 4-TO-16 LINE DECODER/LATCH BCD-TO-7 SEGMENT LATCH/DECODER/LCD 
| 4515 DRIVER 


INHIBIT 
voc Cc S19 su 8g So Su ste 1s pe 
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ENCODER 





ENCODER 


10-TO-4 LINE PRIORITY ENCODER 
147 


OUTPUT INPUTS OUTPUT 


CB 


\ , GND 
INPUTS OUTPUTS 


Type Equivalent Equivalent Pin 
Funct 

74HC 147 | 10-TO-4 LINE PRIORITY ENCODER LS147 16 

74HC 148 8-TO-3 LINE PRIORITY ENCODER LS148 *4532 16 
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* Suggested alternative 


8-T0-3 LINE PRIORITY ENCODER 


OUTPUTS INPUTS OUTPUT 


INPUTS OUTPUTS 





REGISTER 


Equivalent ae 
F 


74HC 164 |8-BIT SIPO SHIFT REGISTER *4034 
74HCT164 |8-BIT SIPO SHIFT REGISTER *4034 
74HC 165 |8-BIT PISO SHIFT REGISTER ) *4014,*4021 
74HC 166 |8-BIT PISO SHIFT REGISTER *4014,*4021 
74HC 173 |QUAD D-TYPE REGISTER (3-STATE) 4076 

| 74HC 194 |4—BIT PIPO SHIFT REGISTER 40194,*40104 
74HC 195 |4-BIT PIPO SHIFT REGISTER *4035 
74HC 299 |8-BIT PIPO SHIFT REGISTER 12 *4034 
74HC 323 |8-BIT PIPO SHIFT REGISTER *4034 
74HC 595 |8-BIT SHIFT REGISTER/LATCH (3-STATE) 
74HC 597 |8-BIT LATCH/SHIFT REGISTER 
74HC 670 |4 WORD x 4-BIT REGISTER FILE (3-STATE) 
74HC4094 |8-BIT SIPO SHIFT REGISTER/LATCH 

(3-STATE) 





* Suggested alternative 


| REGISTER 


8-BIT SERIAL-IN/PARALLEL-OUT SHIFT 8-BIT PARALLEL-IN/SERIAL-OUT SHIFT 
REGISTER REGISTER 


164 . 165 


CLOCK 
VocINHIBIT p 


SHIFT CLOCK EH 
LOAD 


QUAD D FLIP-FLOP (3-STATE) 
Tis 


DATA ENABLE 
INPUTS 
————__—, 


VocCLEAR 1D 2D 3D 4D G2 Gl 


Tlliite 
1a 29 3q 49 
MILL 

21/3] 4{[s]le]i7] 


M N 1Q 8Q 3Q 4Q CLOCK GND 
Se 


OCK 
INH. CLOCG 


OUTPUT CONTROL . 





REGISTER (Continued) 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT | 4-BIT PARALLEL-IN/PARALLEL-OUT SHIFT 


REGISTER REGISTER 
194 195 





Vog QA 9K OC QP CLOCK Ss, SO VCC QA QB QC QD QD CLOCK aaa 
j16| fas] [ae] bs] be] ha] po | [9 | 2a 


OA QB QC QD 


1 
CLOCK 


4 CLEAR 





CLEAR J K AB 
SHIFT LEFT SERIAL INPUTS 


8-BIT SHIFT REGISTER/LATCH (3-STATE) 
595 





8-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER (3-STATE) 


299 DIRECT CLEAR 
323 SYNCHRONOUS CLEAR 


SHIFT ; Dad 
Vcc Sl LEFT QH WOH B/OF B’ QB 












SHIFT 
RIGHT 





CLOCK 






_ SCLR 
G RCK SOCK 









VCC ga SI oH’ 









QB 
QC QD QE QF QG QH 
ie le} [J Le! 








SO Gl G2,¢/0G BOE 4QA OA’GGAR GND QB QC QD QE QF QG QH  genp 


OUTPUT Qc 
COnTROLS 











4 WORD x 4 BIT REGISTER FILE(3-STATE) 





ENABLE OUTPUTS 






D2 D3 D4 Re Ra Q4 Q3% GND 
DATA READSELECT OUTPUTS 
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REGISTER (Continued) 


8-BIT SERIAL-IN /PARALLEL-OUT SHIFT 
REGISTER/LATGH (3-STATE) 


4094 


Voc OF Q5 Q6 Q7 Q8 Qs' Qs 


STROBE {CLOCK Ql Q2 Q3 Q4 GND 
SERIAL 
IN 
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COUNTER 


Type 
| Number 












Equivalent | Pin | 
CMOS. Number 






_ Equivalent 
F . 



























74HC 161 | SYNC. BINARY COUNTER WITH ASYNC. CLEAR LS161A 16 

74HC 163 | SYNC. BINARY COUNTER WITH SYNC. CLEAR LS163A 

74HC 191 | 4-BIT BINARY UP/DOWN COUNTER LSI191 

74HC 193 | SYNC. UP/DOWN BINARY COUNTER LS193 

74HC 393 | DUAL BINARY COUNTER LS393 

74HC 590 | 8-BIT BINARY COUNTER/REGISTER (3-STATE) LS590 

74UC 592 | 8-BIT REGISTER/BINARY COUNTER LS592 LO 

74HC 593 | 8-BIT REGISTER/BINARY COUNTER (3-STATE) LS593 20 

74HC 691 | 4-BIT BINARY COUNTER REGISTER (3-STATE) LS691 20 
| 74HC 693 | 4-BIT BINARY COUNTER REGISTER (3-STATE) LS693 20 
| 74HC 697 | U/D 4-BIT BINARY CTR. /REGISTER(3-STATE) LS69/7 20 

74HC 699 | U/D 4-BIT BINARY CTR. /REGISTER(3-STATE) LS699 20 
| 74HC4520 | DUAL 4-BIT BINARY COUNTER 4520 16 


74HC 160 | SYNC. DECADE COUNTER WITH ASYNC. CLEAR LS160A 
74HC 162 | SYNC. DECADE COUNTER WITH SYNC. CLEAR LS162A 
1 74HC 190 | BCD UP/DOWN COUNTER LS190 
74HC 192 | SYNC. UP/DOWN DECADE COUNTER LS192 
74HC 390 | DUAL DECADE COUNTER LS390 
74HC 690 | DECADE COUNTER REGISTER (3-STATE) LS690 
74HC 692 | DECADE COUNTER REGISTER (3~STATE) LS692 
74HC 696 | U/D DECADE COUNTER/REGISTER (3-STATE) LS696 
74HC 698 | U/D DECADE COUNTER/REGISTER (3-STATE) LS698 
74HC4518 | DUAL DECADE COUNTER 
74HC4017 | DECADE COUNTER/DIVIDER 
74HC4020 | 14-STAGE BINARY COUNTER 
74HC4022 | OCTAL COUNTER/DIVIDER 
74HC4024 |7-STAGE BINARY COUNTER 
74HC4040 | 12-STAGE BINARY COUNTER 
74HC4060 |14-STAGE BINARY COUNTER/OSCILLATOR 
74HC40102| DUAL BCD PROGRAMMABLE DOWN COUNTER 
74HC40103| 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 
| 74HC7292 | PROGRAMMABLE DIVIDER/TIMER 
| 74HC7294 | PROGRAMMABLE DIVIDER/TIMER *LS294 












* Suggested alternative 












COUNTER 
PRESETTABLE 4-BIT COUNTER 


160 DECADE, ASYNCHRONOUS CLEAR 
161 BINARY, ASYNCHRONOUS CLEAR 


162 DECADE, SYNCHRONOUS CLEAR 
163. BINARY, SYNCHRONOUS CLEAR 







SYN. 4-BIT UP/DOWN COUNTER — 
190 BCD 
191 BINARY 












RIPPLE _ 
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COUNTER (Continued) 


SYNC. 4-BIT UP/DOWN COUNTER 
192 BCD 
193 BINARY 


BORROW LOAD 


A CLEAR CARRY. 
BORROW 


PROGRAMMALBE DIVIDER/TIMER 
7294 FROM 22 to 215 


CLEAR 


A TP CLKICLKZ NC Q GND 


DUAL 4-BIT BINARY COUNTER 
393 


ICLOCK ICLEAR 


PROGRAMMABLE DIVIDER/TIMER 
7292 FROM 22 to 231 


DUAL DECADE COUNTER 
390 (BI-QUINARY OR BCD) 


&CLOCKA 2CLOCKB 


ICLOCKA 1CLOCKB 


8-BIT BINARY COUNTER WITH OUTPUT 
REGISTER (3-STATE) 


QB QC QD QE OF QG OH exp 
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COUNTER (Continued) 


8-BIT BINARY COUNTER WITH INPUT 
REGISTER 


592 









8-BIT BINARY COUNTER WITH INPUT 
REGISTER (MULTIPLEXED 3-STATE 
OUTPUTS) 


CLOAD CCKEN CCLR 
Vcc A ROK CCK RCO 


_ RCKEN CCKEN 
RCK goxnwN CCK CCLR RCO 


16] [25] fis | fas} Pe] 29 
G af RCK CCKEN 


RCK EN 











e 
CCK CCLR 

















G/aG. ss CLOAL 
F/QF H/OH GND 





A/QA 
B/QB 


C/QC BY QE 
D/QD 





SYNCHRONOUS COUNTERS/REGISTER WITH 
MULTIPLEXED 3-STATE QUTPUT 


690 DECADE, DIRECT CLEAR 
691 BINARY, DIRECT CLEAR 
692 DECADE, SYNCHRONOUS CLEAR 
693 BINARY, SYNCHRONOUS CLEAR 


RIPPLE 


SYNCHRONOUS UP/DOWN COUNTERS/REGISTER 
WITH MULTIPLEXED 3-STATE OUTPUTS 


696 DECADE, DIRECT CLEAR 
697 BINARY, DIRECT CLEAR 
69S DECADE, SYNCHRONOUS CLEAR 
699 BINARY, SYNCHRONOUS CLEAR 


RIPPLE is 
CARRY ENABLE R“G 


Vcc QA QB QC QD T LOADG SELECT 







































ENABLE BY 
ga QB QC QD T LOADG SELECT 











UP cok A B C  DENABLE ROCK GND 
P 
DOWN GOLEAR 











RCLR 









14-STAGE BINARY COUNTER 
4020 






DECADE COUNTER/DIVIDER 
4017 





CLOCK 
Voc Q11 Q10 Q8 Q9 CLEAR Ql 


POT [9 | 
Fae ae ae Re 
Qlil Q10 9g 99 cLR OK 
Ql2 Ql 
| Qi3 Ql4 Q6 Q5 qr 
aye] ey 7 
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| COUNTER (Continued) 
OCTAL COUNTER/DIVIDER 7-STAGE BINARY COUNTER 





4022 | 4024 
CLOCK 
ENABLE 


OLR CK CE CARRY Q4 
OUT 





CLOCK CLEAR Q7 Q6 Q5 Q4 GND 


Qi QO Q2 Q5)~=6Q6-— SONG ss GND 






14-STAGE BINARY COUNTER/OSCILLATOR 
4060 


12-STAGE BINARY COUNTER 
4040 


CLEAR 


ee Q8 ag | PL is a 












voc Qll Qio ag Q9 cauRAR CLOCR Ql 





QlO Q@8 Q9cLR gi Go ae 


Ql2 Q1S Q14 Q6 Q5 QY” Q4 





Ql12 Q13 Q14Q6 Q5 Qyv Q4 GND’ 


PROGRAMMABLE DOWN COUNTER 


40102 DUAL BCD 
40103 8-BIT BINARY 


DUAL DECADE COUNTER 


4518 
DUAL BINARY COUNTER 
4520 



























CO/ZD 


#0LOCK VCC SPE 3” J6 35 J4 APE 


BNABLE 
| 203 RQ 2Q12Q0 f CLOCK 


2CLEAR 









JO Jl JR JS GND 


oY CE 


retock / 


__ ENABLE 
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MULTIPLEXER 





























74HC4016 
74HC4051 
74HC4052 
74HC4053 
74HC4066 
74HC4 316 
74HC4351 


QUAD BILATERAL SWITCH 
8-CHANNEL ANALOG MULTIPLEXER 

DUAL 4-CHANNEL ANALOG MULTIPLEXER 
TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
QUAD BILATERAL SWITCH 

QUAD BILATERAL SWITCH 

8-CH. ANALOG MUX. WITH ADD. LATCH 











74HC4352 | DUAL 4-CH. ANALOG MUX. WITH ADD. LATCH *4052 20 
74HC4353 | TRIPLE 2-CH. ANALOG MUX. WITH ADD. LATCH *4053 20 
74HC 151 | 8-CHANNEL MULTIPLEXER LSL51 *4512 16 
74HC 153 | DUAL 4—CHANNEL MULTIPLEXER LS153 *4539 16 
74HC 157 | QUAD 2-—CHANNEL MULTIPLEXER LS157 16 
74HC 158 | QUAD 2-CHANNEL MULTIPLEXER (INVERTING) LS158 L6 
74HC 251 | 8-CHANNEL MULTIPLEXER (3-STATE) LSZ51 *4512 16 
74HC 253 | DUAL 4-CHANNEL MULTIPLEXER (3-STATE) LS253 *4539 16 
74HC 257 | QUAD 2-CHANNEL MULTIPLEXER (3-STATE) LS257 16 
74HC 258 | QUAD 2-CHANNEL MULTIPLEXER 

(3-STATE/ INVERTING) LS258 16 
74HC 298 | QUAD 2-CHANNEL MULTIPLEXER/REGISTER LS298 16 
74HC 352 | DUAL 4—CHANNEL MULTIPLEXER L5352 *4539 16 
74HC 353 | DUAL 4-CHANNEL MULTIPLEXER (3-STATE) LS354 *4539 16 
74HC 354 | 8-CHANNEL MULTIPLEXER/REGISTER LS354 *4512 20 
74HC 356 | 8-CHANNEL MULTIPLEXER/ REGISTER LS356 *4512 20 


* Suggested alternative 
MULTIPLEXER 


8-CHANNEL MULTIPLEXER DUAL 4-CHANNEL MULTIPLEXER 
igoy 13 


voc voc 2G A 203 262 201 200 ey 


QUAD 2-CHANNEL MULTIPLEXER QUAD 2-CHANNEL MULTIPLEXER 


157. NONINVERTED DATA OUTPUTS 158 INVERTED DATA OUTPUTS 


VOC STROH 4A 4B 44Y «3, 3B OBY 


SELECT 1A 1B ly 2A 2B 2Y¥Y anD 
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MULTIPLEXER (Continued) 
8-CHANNEL MULTIPLEXER (3-STATE) 


QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 
257 NONINVERTED DATA OUTPUTS 


fae | {a3} fae [fn [20 |] 9 | 
OE 44 4B 4Y 3A =) 
8 


3Y 


JA 1B ly 2A @B RY 


SELECT IA 1B lY 2A 2B RY GND 


QUAD 2-CHANNEL MULTIPLEXERS WITH 
OUTPUT REGISTER 


298 


WORD 
SELECT 


voo QA QB QC QD 


O 
B2 
Le Al Bl ce Ds D1 
2 VJs el ted 
Bl c2 D2 pil GND 
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DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 
253 


voo 2G A 203 2c2 201 200 RY 


QUAD 2-CNANNEL MULTIPLEXER (3-STATE) 
258 INVERTED DATA OUTPUTS 


aoaeeeers 


OH 4A 4B 4Y SA 3B 
Ss 


JA 1B 1Y 8A 2B RY 


olen 202 201 ca oY 
q 2a nie BAT 
Sasa 
aman AA 
103 1¢c2 1C1 100 LY 


103 102 1¢C1 100 1Y¥ GND 








MULTIPLEXER (Continued) 












DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 8-CHANNEL MULTIPLEXER WITH LATCH 


(3-STATE) 


ate) 
Y W G3 Ge Gl So s1 82 
D7 SCQp 


D6 DS D4 DS De Di DO DC 


2 ae 
oa 1cek 101 100 
ame tet 


1G B 108 1¢2 1C1 1CG0 1Y GND D? D6 D5 p4 DS D2 D1 DO DC GND 









lY 








8-CHANNEL MULTIPLEXER WITH FLIP-FLOP | QUAD BILATERAL SWITCH 
(3-STATE) ee 


SG lo 40 41/0 40/1 30/I 31/0 


Y WwW G3 Ge a@l so sl SK 


vo? 
i D6 DS bD4 D3 De D1 DO CK 
8} 19) (© 


8-CHANNEL ANALOG MULTIPLEXER DUAL 4-CHANNEL ANALOG MULTIPLEXER 
4052 


CONTROL 
CONTROL 


2X 1X COM-X OX 8X 
oy 


ZY COM-Y 3yY ly 


COMMON | 
“ny SY V GND 
x INHIBIT ae 
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MULTIPLEXER (Continued) 


TRIPLE 2-CHANNEL ANALOG MULTIPLEXER QUAD BILATERAL SWITCH 
4053 | 


CONTROL 


COM-Y COM-X 1X OX 


ly 


OY OZ 


a ‘COM~Z, 


ly oy 12 VOMYON 02 neqpiqVEE GND 11 107 20/1 24% 2c 3c qo 


QUAD BILATERAL SWITCH | 8-CHANNEL ANALOG MULTIPLEXER 
4316 WITH ADDRESS LATCH 


Vog 10 4C 41/0 40/1 30/130 Vaz 


1L/ 


10/1 20/121/0 2c &¢ 


11/0 10A 204 21/0 20 3C EN GND 


DUAL 4-CHANNEL ANALOG MULTIPLEXER TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH WITH ADDRESS LATCH 
| 4353 


Z OZ BNI EN2 Vamp GND 
COMMON 
Z 
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COMPARATOR 


Type , Equivalent Equivalent Pin | 


74HC 85 4—BIT MAGNITUDE COMPARATOR *4063, *4585 16 
74HC 688 8-BIT EQUALITY COMPARATOR 
74HCT688 8-BIT EQUALITY COMPARATOR 




















* Suggested alternative 








COMPARATOR 


4-BIT MAGNITUDE COMPARATOR 8-BIT EQUALITY COMPARATOR 
85 688 


T688 = vVog P2Q QY PY Q6 PE Q5 PS Q4 P4 


Q 
G 


Voc AS BR AZ Al Bl AO BO 


AS B2- AS Al BE AO P=Q Q7 P? Q6 P6 Q5 P5 Q4 
BS BO p4 


A<B A=B ADB A>B A=BA<B 
IN our our OUT 
PO QO Pl Ql P2 Q2 P38 QZ 


BS A<B A=B ADB A>B A=B A<B GND = 
pi ee Sy G PO QO Pl Ql Pe Qk PS QS GND 





_ oT” 
CASCADE INPUTS OUTPUTS 





ADDER 









Type ican Equivalent Equivalent Pin 
Number LSTTL CMOS. Number 


74HC 283 | 4-BIT BINARY FULL ADDER L$283, L883 4008 





4-BIT BINARY FULL ADDER 
283 


Vog BS AS 23 at B4 Se 04 


B2 Ag 21 al Bl co 


| 


22 B2 ag 21 al Bl cO ayD 
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ALU 









Type ’ Equivalent Equivalent Pin 
Funct 
Number rent LSTTL CMOS. Number 


74HC 181 | ARITHMETIC LOGIC UNIT LS181 24 
74HC 182 | LOOK AHEAD CARRY LOGIC LS182 16 


ARITHMETIC LOGIC UNIT/FUNCTION LOCK AHEAD CARRY GENERATOR 
GENERATOR 182 


18] 


* > OPEN DRAIN OUTPUT 


a ee Oe ee <7 1K hee Se Ses 
Veo AL Bl A® BR AS BS G@ Cn+4 Pp ABE Voc P® GR Cn Cn+xCn+y G Cntz 


pa] fs ns] ba} ps | he] ha} fro] [9 | 
P 


SSSePeewsi & GR Cn Cntx Cnty 
a Gl Cn+z 
q BO FS pb 
Pl GO PO G3 P3 Pp | 
AO s3 s2 81 s0 Cn M FO Fl F2 Lk a 
eet il ct WL ATEN. 


GND 


AO.) 6S8306S2~=«CS1:~SCi0 Son 





PARITY TREE 


Type Equivalent | Equivalent Pin 
F 
Number nae LSTTL CMOS. Number 
74HC280 | 9-BIT PARITY GENERATOR/ CHECKER LS280 «4531 


« an 











9-BIT ODD/EVEN PARITY GENERATOR/ 
CHECKER 
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3. PRODUCT OUTLINE OF THE TC74HCxxxA SERIES 


The TC74HCxxxA series is an improved High Speed Logic development of TOSHIBA. Some of these 


improvements are outlined below: 
(1) Increased Speed of Operation: 


Over 20 companies now manufacture the 74HC series worldwide. The JEDEC JC40.2 committee 
has standardized the electrical characteristics of this series in JEDEC Standard 7A. This permits 
interchangeability of devices between manufacturers for greater end—user convenience. Increasing 
the speed of the TC74HCxxxA series by an average of 20% to 30% ensures compatibility with Standard 
7A as well as with most other worldwide 74HC products. TOSHIBA achieved the higher speed by 
using a thinner gate oxide layer and by decreasing the effective channel length and the internal 
parasitic capacitance to increase transconductance gm per unit channel width by 30% over that of the 


original series. 
(2) Latch—up Strength: 
TOSHIBA had previously improved the TC74HC series to make it latch—up resistant. By using the 
same process, the TC74HCxxxA revision also has a high resistance to latch-up; TOSHIBA high 


speed c’Mos products can be used in applications in which noise and surges often occur. 


Table 3—1 shows the results of latch—up tests. 


Table 3~—1 Results of Latch-up Tests ** 







TC74xxx series TC74xxxA series 
TC74HCO0P TC74HC74P | TC74HCOOAP | TC74HC74AP 







Current injection |__!”eut__ | >+70mA+ | >270mA+ | >2800mA | >300mA 
(static trigger) | Output | >+300mA >+300mA >+300mA >+300mA 
| Input >+2950V >+250V >+250V >+250V 
dynaenie rigger) _oueut_ | >#250v | >z250v | >sasov | >s2s0v | 
(dynamic trigger) > £250V > £200V > +250V >+250V 
Power supply >+250V >+250V >+250V >+250V 


*« Input protection resistor limits current 
** See Fig. 9-14 Latch—-up strength measurement system in Sect. 9-7. 


47 





(3) 


Electrostatic Discharge: 


In the original TC74HCxxx series, TOSHIBA designed in an input protective circuit which 
combines silicon diodes with a polysilicon series resistor (Fig. 3-1(a)). This circuit suppresses 
excess current flow in the input terminal when the input voltage is higher than V(¢ or lower than 
GND. This circuit is effective for increased latch—up protection, but the electrostatic discharge 
protection, measured using the MIL-STD method (100pF/1.5kohms), was about +2.0kV maximum. 


Anything above this caused burn damage to the polysilicon resistor or increased breakdown of the 


oxide film directly under the polysilicon. 


As there is no latch—up problem with the revised types, the TC74HCxxxA series, TOSHIBA uses a 
protective circuit composed of high thermal capacity silicon diodes and a resistor constructed by 
diffusion (Fig. 3-1(b)). According to MIL-STD, any product not reaching a +2.0kV level must 
carry an ESD Sensitive (ESDS) label. TOSHIBA’s TC74HCxxxA series far surpasses this level with 
a 2.0kV or greater rating using the MIL method. 

Table 3—2 shows the Electrostatic Discharge Test Results. 


Fig. 3-1 The Input Protective Circuits 





(a) | (b) 
TC74HCxxx series TC74HCxxxA series 
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Table 3-2 ESD Test Result 


(a) MIL Method (C=100pF,R=1.5KQ) 


TCT4HCOOP TCT4HCOOAP 
Vowel deelee SeT a) TRE 
x x x x x x 
1K 
123 4 5 6 8 9 10111218 123 45 6 8 9 101112183 
LETTE) Eddy dd 
x XxX x x x x x x 
—2K 


(b) EIAJ Method (C=200pF,R=0Q) 


TCTAHCOOP TCTAHCOOAP 

500 
400 
x x | x x XxX | XX a0 
200 
100 

| ae ae a 8 9 10111213 _ 9 E234 5 4 8.59 LO LE 12°13 
iE: 
xx | x x x x — 300 
* — 400 
— 500 


Destruction voltage 


‘Normal x Destruction -L Discharge stopped 


(c) Test Circuit 


R I 
A) 
Voces GND 
C 
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3-1 Features 


The TC74HCxxxA series has the following features as compared to other standard Logic IC: 
(1) High Speed Operation: Same as LSTTL 
(2) Low Power Dissipation: Same as standard CMOS series ( u W) 


(3) Output Drive Capability: Capable of directly driving 10 LSTTL loads (Standard output type). 
Capable of directly driving 15 LSTTL loads (Buffer output type). 


(4) High Noise Immunity: . HC/HCU Type --- 45% Voc (Typ.) 
HCT Type --+-+++- 25% Voc (Typ.) 


(5) Wide Operating Voltage Range: 
HC/HCU Type -:- 2 to 6V 
HCT Type ----+++ 4.5 to 5.5V 
(6) Wide Operating Temperature Range:—40 to + 85°C 
(7) Self-contained static electricity protective circuit: 
+500V (typ.) by EIAJ method 
+3000V (typ.) by MIL STD method 
(All inputs and outputs) 
(8) Ample Latch up Capacity: Total input and output +300 mA and above. 


(9) Based on the same pin connection and function with LSTTL, 
and line up with CMOS original version. 


(0) Wide product Line up: Over 200 types 


Table 3-2 shows comparison of characteristics of various logic families. 


HS-C?MOS HS-C2MOS Cc? mos - 
P tion Delay Ti 
rane Ea cm 
Maximum Clock Frequency 
J/KE © F (CL=15pF) 80MHz typ | 45MHztyp | 20MHz typ 
Quiescent Power Dissipation Over temperature 
(GATE) 0.011. typ 0.01. W typ 
Input Voltage Over temperature 
«1 Voc=4.5V 
Output Current 































range 
ox | toda | ontin [oan in [oston milo CEs ang 
Doering Valage Ronse] e-av _[arnsmv| mw | may | 
anna Topwars Regs] amas | ome | —omes | ome | 


Table 3-2 Comparison of Logic Family Characteristics 
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3-2 Method of Designating the TC74HC Series 


The TC74HC series is designated by the standard established by JEDEC and is as shown below; 


TOTMHCT ) lib. at ey ei ee 


| | | i; | Le 6) Other information (as required) 


Evereeonrces 0) Package Type 
4) Revision Level (blank for original) 
————— 3) Function 
2) Type classification by JEDEC 
(74HC, 74HCU, 74HCT) 
1) TOSHIBA CMOS 
(designates TOSHIBA 
and process) 
(Example) TC74HCT240AP 
High Speed C*MOS IC which is pin and functionally compatible with the bipolar 74LS240 
Input 1s designed for TTL voltage levels, and direct driving from LSTTL is possible. 
Package type is plastic Dual Inline Package (DIP). 
Cy) STC” 
Proprietary name identifying TOSHIBA CMOS devices. 
(2) Type classification (HC, HCU, HCT) 
In the high speed CMOS, HC family, there are HCU types and HCT types in addition to the HC 


types. There differentiations were made by JEDEC in order to separate CMOS devices of the same 


function but with different input levels or the existence of a buffer. 


| TYPE Internal stages Input threshold voltage 


HC Two stages and above CMOS level 


One stage CMOS level 
HCT Two stages and above TTL level 
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Taking an inverter as an example, we can show the difference between these types as follows: 


i TC74HC04A TC74HCU0D4A TC74HCT04A 


5V 5V 
2.5V L.4V 


Functions are expressed by English number of two to five figures. 
In the case of TC74HC series, these numbers are the same as LSTTL and 4000B/4500B devices having 


the same pin connections and function. 







Input— Output 





Voltage transfer 
characteristics 


(3) Function 


OO~999 — -eereeeee Product with same pin connections and function as 74LS series. 
(Example) 74LS240-74HC240 


4000~40199 ---+-++-- Product with same pin connection and function standard 
4500~4599 CMOS 4000B/4500B series. 
(Example) 40102B<74HC40102 


4300~4399  ----ee0ee Function unique to 74HC series. 
7000~7999 However, some function approaches LSTTL or 4000B series. 
(Example) Same function with 74HC7266A=74LS266. 


However, output is of normal buffer structure (Not open drain). 


(4) Revision Level 


This symbol is used to clarify the revision of product when improvements which will rechange the 
characteristics of product is made. Normally, it is blank, but if there is a revision, English 
characters are given successively from A. Safix A of TC74HCxxxA series indicate the types which 
have refined AC characteristics due to redesign of IC chip but still meet JEDEC standards for the 
family. 
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(5) Package Type 


English characters showing type of package. 


| dual in line package (DIP) Plastic 
Fo eeeeeeeee 200 mil small outline IC (SOIC) Plastic 
iN sere 150 mil small outline IC (SOIC) Plastic 


In the TC74HC series, narrow 300 mil type 24 pin DIP package was recently developed. With this 
developement, in the case of the P type, 14/16/20/24 pins devices all have a 300 mil width (7.62 mm 
width). 


(6) Other information 
For example, in the case of SOIC Tape and Reel specifications, the following indicators are added 
to the part name: 


oDE lor =T[r 2 Adhesive Tape and Reel (Difference in pin 1 position) 
—-EL Embossed Tape and Reel 
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4. 


EXPLANATION OF RATINGS AND STANDARDS 


4-1 Maximum Ratings 


In general, the maximum rating value should not be exceeded in order to guarantee the life and 
reliability of integrated circuit products. 

Absolute Maximum Rating should not be exceed even for a moment. 
When the device is used in excess of any maximum rating, the device may not recover, and, in many 
cases, permanent damage will occur. 


In designing the circuit, therefore, it is necessary to pay attention to the fluctuation of supply 
voltage, characteristics of interconnecting parts, ambient temperature, and surges in input and 


output signal lines, so that une maximum ratings will not be exceeded. 


Table 4—1 indicates common absolute maximum ratings of TC74HC series. When the maximum 


ratings and common ratings differ, the former shall control. For definition of parameters, refer to 
Table 4—2. 


Table 4-1 Absolute Maximum Ratings 


DC Input Voltage 
DC Output Voltage 
Input Diode Current hx 
Output Diode Current 


: 
DC Output Current Tour ce ee aaa e) 
DC Vcc /Ground Current lec re ee ee 7 ) 


aE en SOI) 






























=65 ~150 
Lead Temperature 10se 


* 500m W in the range of Ta=—40°C~ 65°C, From Ta=65°Cto 85°C 
a derating factor of-10mW/C shall be applied until 300mW. 
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Table 4-2 


Supply Voltage Vec 





Explanation 


Indicates the voltage range in which the IC does not present breakdown, 
deterioration of characteristics or reduced reliability. 


DC Input Voltage VIN Indicates the voltage range in which the IC does not present breakdown, 
DC Output Voltage VouT | deterioration of characteristics or reduced reliability. 








Indicates the current value at which the IC does not present breakdown 

due to latch—up when input current or output current flows. 

* Practically, the design in which DC current flows is not recommended. 
When a flow of curent cannot be prevented, adopt a current value lower 
than this. 


Input Diode Current 
Output Diode Current 


Output current indicates the current value which can flow from one output. 
As Vcc/GND current includes output current, in the case of an IC having 
many output terminals, substantial Vcc/GND current can flow. 


DC Output Current 
DC Vec/Ground Current 


Power Dissipation 


louT 
lec 





Indicates consumption power not causing breakdown of the over the entire 
operating temperature range. 


sz 
Bi - ual 





Indicates the ambient temperature range not causing deterioration of 
Tstg | characteristics and a relisbility when left for a long time in a state 
without supply voltage. 


Lead Temp and Time TT ue when soldering is carried out after IC mounted 


4-2 Recommended Operating Condition 


Storage Temperature 





These are the conditions in which the operation of the TC74HC series is guaranteed, and when 
exceed, operation is not guaranteed even if it is within the maximum rating of Table 4-1. 

Common recommended operating conditions of 74HC series are shown in Table 4-3. When 
recommended operating conditions of each device and common recommended operating conditions 


differ, the former shall control. As for the meaning of each item, refer to Table 4—4. 
Table 4-3 Common Recommended Operating Conditions 


(a) 74HC Type 


Vout 0 ~ Voc v 

Tops 40 ~ 85 c 
0 ~ 1000(V.=2.0V) 
0~ 500(Voc=4.5V) ns 
0~ 400(Voo=6.0V) 
























Input Rise and Fall Time 
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(b) 74HCT Type 


PARAMETER 


Supply Voltage 


VALUE 
£5 55 
0~ Voc 
























Input Voltage 
Output Voltage 
Operating Temperature 


| Input Rise and Fall Time | t 


Table 4—4 


| Veo | indicates supply voltage range guaranteeing normal operation of the IC. 
Input Voltage 


: | ; ti . 
Output Voltage indicates supply voltage range guaranteeing normal operation of the IC 


indicates operating temperature range siiarantesing normal operation and 
Operating rempereture electrical characteristics of the IC. 

Indicates rise and fall time range of input signal which will not cause — 
Input Rise and Fall Time malfunction due to oscillation of the output. 












Supply Voltage 












4-3 DC characteristics 


Table 4—5 shows DC characteristics of HC types. For the meaning of each parameter, refer to 
Table 4—7. Table 4-5 is a standard DC characteristics table, and when it differ from individual 
characteristics, the later shall control. DC characteristics are regulated by JEDEC (Standard 7A). 

In the TC74HC series, all devices meet or exceed this standard. 
Table 4—6 indicates characteristics table standardized by JEDEC. 
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Table 4—5 TC74HC series DC Characteristics Table 





PARAMETER 





High-Level 
Input Voltage 








Low-Level * * 
Input Voltage 


High-Level * * 
Output Voltage 





Low-Level 
Output Voltage 







<j 
O 













Hm} Oo = PO; OD — DOOD — PO 











7 








oe 








3-State Output 
Off-State Current 
Input Leakage Current 


Quiescent Supply Current” 





* 




















a 


er HOO OO WO O11 © 


co =~ 














Note) * Buffer Type assumes 1.5 times value, respectively. 
Coy | =Iq =6mA, 7.8mA) 
«+ Items guaranteed to exceed JEDEC standard 7A. 


5/7 


are : 
Ios =- 

Vou VIN = | a eee 
Vipor Vi, lou =—4 . ml 
lon =—5. 2mA] 6 5 
ie r D ia 

Io, =20 wA = 
Voi oS ae i 
Vipor Vy, i. el = 0 
Io. =5, 2mA*! 6 = ate 0 
i Vin =Vin or Vaz 6 a 7 

Vour =Voc_or GND “I 

lin 6 "3 
loc - = 


f+ jooliceeo 


mS 


Ta=25°C 
SYMBOL TEST CONDITION oT MIN, | TYP. 
5 ami 





















=e 
ad 


OD 
eee Dm Ooo o1 OO ovo o1 alo o1 | o1 © 
Sh at ee sa aa 
HO r|co > 
CO CO 
e e e e e e | | | e e si 





UNIT 














a 


Cio |© 


nm i 
— oe 
Cio |e 





Table 4-6 JEDEC Standard No.7A (DC Electrical characteristics) 
| | | Ta=25°C Ta=—40 ~85° 
PARAMETER | SYMBOL TEST CONDITION Voc | MIN. | TYP. [MAX.| MIN. |MAx. [UNIT 


High-Level 5 : . - Ls 
Input Voltage IH ; : ; 
: 4.2 7 ; 
2.0 

























Low-Level 
Input Voltage 






High-Level 
Output Voltage 










Io. =20 lu A 






Low-Level 
Output Voltage 


VN= 


ViHor Vit io ot 


Ton =5, 2m A* 


3-State Output I Vn =Vin or Vit 
Off-State Current ce Vour =Voc or GND 
V GN 


Input Leakage Current 


Quiescent Supply Current loc 


Note) * Buffer Type assumes 1.5 times value, respectively. 
(lIoq|=Ip,=6mA, 7.8mA) 











Vin = 
Vec or GND 
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Table 4-7 


Parameter 


High-Level 
Input Voltage 


Low-Level 
Input Voltage 


High-Level 
Output Voltage 


Low-Level 
Output Voltage 


Input Leakage 
Current 


3—State Output 
Off—State Current 


Quiescent Supply 
Current 





Explanation 


This is an input voltage capable of setting the input of the IC to a high level, and 
the minimum value is guaranteed. Judgement in this case is made by confirming 
that it is above the prescribed Voy when output voltage should be at a high level, 
and below the prescribed Vo, when output voltage should be at a level. 


This is an input voltage capable of setting the input of the IC to a iow ievei, and 
the maximum value is guaranteed. The method of judgement is the same as V4. 


This is an output voltage such that when each input terminal is connected to Vip 
or Vit, the output level goes high. In this case, there is guaranteed a minimum 
value of output voltage obtainable when the specified output current (lIoy ) flows 
out. 


This is an output voltage such that when each input terminal is connected to V; 4 
or Vi, , the output level goes low. In this case, there is guaranteed a maximum 
value of output voltage obtainable when the specified output current (lo, ) flows 
out. 


This is the current flowing at the input terminal when a voltage is impressed on 
the input terminal of IC. Normally, this current is so small that measurement is 
made with the maximum value of supply voltage. 


This is the leakage current flowing at the output terminal when the output is ina 
high impedance state, the device having a three state output or open drain output. 


This is the current flowing from Vcc terminal into the |1C when Vcc or GND level 
is held constant without changing the input voltage. The maximum value under all 
theoretical conditions allowable for the measured IC is guaranteed. 
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4-4 AC Characteristics 


AC characteristics guarantee transient characteristic of products. 

In general, impressed input waveform is set so as to have an amplitude of Vcc to GND and rise and 
fall time of 6ns. 

Table 4-8 explains the meaning of each parameter of the AC characteristics, Fig. 4-1 shows the 


output connection diagrams for measurement and Fig. 4—2 illustrates the measured waveforms. 


Table 4-8 


HC | HCT| 


: Indicates the time during which the output voltage (Voy, Vo x ) rises 
ae from 10% to 90%, and the time during which the output voltage falls 
down from 90% to 10%. 
. Indicates the time between input signal appliation and output Ci) | Cv) 
tpLH | response detection. tpLH is the case in which the output changes from 
tpHL_ | low level to high level, and tpHL is the case in which the output 


changes from _ high level to low. 


. ; tpiz | |Indicates the time, between when signal is applied to the output 
Output Disable Time control terminal and 3 state output is set to a high impedance state. 
(ii) | Cvi) 


















Output Transition Time 





Propagation Time 





Indicates the time, between when signal is applied to the output 





tpZL 


Output Enable Time 
-tpZH 


control terminal and 3 state output becomes a low or high level from 
the high impedance state. 


eee devi Frselaiey p twax, pasate the maximum frequency at which the IC operates 









Timing requirements are a prerequisite to the normal function of devices. (See Table 4-9) 


60 


Table 4-9 


Regarding certain data, indicates the time in which the data must be 
applied and held before the input regarding that data (clock, etc.) 
changes. For example, when the data is read in at a rise of next 
clock pulse, it is necessary to apply data before the rising edge of the 
clock pulse, to a value at least equal to the minimum value of ts. 























Minimum Set-up Time 


Regarding certain data, indicates the time in which the data must be 
held after the input regarding that data (clock, etc.) has changed. 











Minimum Hold Time 










Indicates the minimum time after releasing of an asynchronous 
input (clear, preset, etc.) and until application of next input (clock, 
etc.). 





Minimum Removal Time 


Indicates the minimum pulse width that a clock input, etc. is 
acceptable as a normal signal. 


Indicates the clock frequency that is operated the IC normally. 


Minimum Pulse Width 


Clock Frequency 












Input Capacitance Indicates the capacitance between input and GND. 





: Indicates the capacitance associated with a 3 state output or a open drain output 
Output Capacitance CouT |. oe ee 
in the high impedance state. 


Fig. 4-1 Output Connection Diagram 


Measurement 
Voc Point VCC 
M RL 
easurement R i, Measurement 
Point Point Si 
To output To output To output 

Terminal Terminal I" Terminal i Ri 

CMOS Output Open Drain Output 3 State Output 


Note) Cy, includes the capacitance of probe, etc. 
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Fig. 4-2 Switching Characteristics Test Waveform 


(1) HC Type 


i) topn ot out °t pia °t pat 


INPUT 


INVERTING 
OUTPUT 





a): teopigwt nat 





rem 
t,. 6ns te 6ns 
: — | j “CE 
CLOCK ae 
INPUT , an 
tw(H) GND 
th(L) 
Vcc 
DATA 50% 
INPUT ates 
tTHL 
90% VoH 
OUTPUT Ba 
0% 
V 
sat t DHL OL 
V 
SET, RESET CC 
or PRESET 50% 
GND 
Active Inactive state 
state 
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Hi) ¢t ouz >t poz ot pzi >t pzH 





t.6ns Looe eae = __ ‘rons 
90% Vcc 
OUTPUT 50% 
DISABLE 10% GND 
tHLZ boZL 
VoH 
OUTPUT: 50% 
LOW TO OFF TO LOW 10% VoL (#GND) 
t HZ ‘ob ZH 
V 2 (Vaj) 
OUTPUT: On CC 
HIGH TO OFF TO HIGH 
VoL 
OUTPUTS OUTPUTS OUTPUTS 
ENABLED DISABLED ENABLED 





(2) HCT Type 


i) trpy otrHL >t pty >t pHL 


t.6ns te6ns 





3V 

INPUT GND 
OUTPUT Vou 
VOE 
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V) tw>t su »thatrem 





be, 6ns tr 6ns 
CLOCK 3.0V 
INPUT 
GND 
tw 
t OV 
DATA hd) an 
INPUT 
GND 
'THL 
90% Vou 
OUTPUT | | : 11.3V 
i A 1 0% V 
— 
t 
aes 'oLH t pHL 
SET,RESET ou 
or PRESET ia 
GND 
Active Inactive state 
State 
vi) t puz >t paz ot pzu °* pzH 
t, 6ns t, 6ns 
OUTPUT 00% 3V 
DISABLE bee 
GND 
VOH 
OUTPUT: 
LOW TO OFF LOW 
VoL (#GND) 


V (#V ) 
OUTPUT: on < 


HIGH TO OFF HIGH 
VOL 






OUTPUTS 
ENABLED 


OUTPUTS 
ENABLED 


OUTPUTS 
DISABLED 
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5. EXPLANATION OF IEC LOGIC SYMBOLS 
5-1 Symbol composition 
A symbol comprises an outline or a combination of outlines together with one or more 


qualifying-symbols. Tiie purpose of a general qualifying symbol is to accurately portray the logic 


function of the device. 


general quarifying symbol 


outline 
a ee oe 
input output 
lines lines 
*K | kK *K | *k ———— 


*&: qualifying symbol locations for inputs and outputs 


5-2 Qualifying Symbols 


(1) General Qualifying Symbols 


definition 
AND element 
OR element 
EXCLUCIVE OR element 


Logic identify element. If all inputs have the same logic state then the output is at 
internal loge “1”. 


Even element. If an even number of inputs are at internal logic “1” then the output is 
at internal logic “1”. 


Odd element. If an odd number of inputs are at internal logic “1” then the output is 
at internal logic “1”. 


Buffer element without amplified output. 


Buffer element with amlified output. The triangle points in the direction of signal 
flow. 
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__JL_ | Retriggerable monostable element. 
Non—Retriggerable monostable element. 


Astable element 
Binary counter. :number of bits. cycle length:2 
Counter with cycle length m. 
Ripple carry counter. “m” :number of bits. cycle length:2 

Coder or code converter. X and Y may be replaced by appropriate indications of the 


codes used. 
MUX Multiplexer / data selector. 
Demultiplexer. 
x Adder. 


| P-Q Subtractor. 
















Schmitt—trigger. 
It has hysterisis characteristic. 


: 












“ ” 


Shift register. “m” :number of bits. 











“e ” 


























CPG Look—ahead carry generator. 





Multiplier. 


8 

Comparator. 

Arithmetic logic unit. 

Read only memory. 

Random access memory. 
| 
















When power is switched ON, the element goes to internal logic “1”. 


Delay element with specified delay times. 
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(2) Inputs and Outputs Qualifying Symbols 


definition 


Dynamic input 
Positive logic. Negative logic. Porlarity indicate. 


1 0 H 
on ae Ras a 
The above transitions produce the internal logic active. 


Dynamic input 
Positive logic. Negative logic. 


1 0 
a arr ae ee 
The above transitions produce the internal logic active. 


Dynamic input Porlarity indicate. 


aa on 


The above transitions produce the internal logic active. 





(3) Symbols of the internal connection 


A logic “1” at the left-hand side produces a logic “0” at the right-hand side. 


Negated internal connection. A logic “1” at the left-hand side produces a logic “0” at 
the right-hand side. 


Dynamic internal connection. A transition from internal logic “0” to internal logic 
“1” at the left —hand side produces a transistory logic “1” at the right-hand side. 


Internal input (virtual). This input is always at internal logic “1” state unless this is 
overridden or modified. 


Internal output (virtual). This effect on the internal input connected to this output 
must be indicated by dependency notation. 
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(4) Symbols inside the outline 













Delayed output. The output change is delayed until the input that indicated the 
change returns to its initial external state or level. 





| TT Schmitt trigger input. 


Open-drain output without internal pulled—up resistor. 
Open-drain output with internal pulled—up resistor. 
eee 







Open-source output without internal pulled—down resistor 
Open-source output with internal pulled—down resistor 


Three--state output. 


> | Bufferd output 
(The triangle points in the direction of signal flow) 


Enable input. 
Information inputs of disable elements. 


Shift input. The direction of shift is to the right or down when the arrow points to the right, or 
to the left. “m”=1,2,3,---, however, the number may be omitted when “m”=1. 










Counting input. Count—up or count—down are indicted by + and — respectively. 
The number “m” is the count per command and may be omitted when “m”=1. 


r| 0 } Bit—grouping symbol. 
“+m “m” is the highest power of 2 in the group. 


Content output. For example, when the input state is “1”, the internal registor sets 
“g” . 


Fixed—mode input, Fixed—state output. This input (output) is parmanently at 
internal logic “1”. 





sare 
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5-3 Dependency Notation 


(1) 


Dependency notation is the powerful tool that makes IEC Logic Symbols compact and yet 


meaningful with IEC symbols, the relationships between inputs and outputs are clearly illustrated 


without the necessity to show all elements and interconnections involved. 


In dependency notation, the terms “affecting” and “affected” are used. 


The general rules applied to dependency notation. 


1} 


2) 


3) 


4) 


5) 


6) 


7) 


The input (or output) affecting other inputs or outputs is labelled with the letter symbol that 


indicates the relationship involved followed by an appropriately—chosen identifying number. 


Each input or output affected by that affecting input (or output) is labelled with that same 


number. 


If it is the complement of the input’s (or output’s) internal logic state that does the affecting, 


then a bar is placed over the identifying numbers at the affected inputs or outputs. 


If the affected input or output has a label to denote its function, this label will have the identifying 


number of the affecting input as a prefix. 


If two affecting inputs or outputs have the same letter and the same identifying number, they are 


ORed together. 


If the labels denoting the function of effected inputs or outputs are numbers (ex. outputs of a 
coder), the identifying number of both affecting inputs and affected inputs or outputs is replaced 


by another character selected to avoid ambiguity, e.g., Greak letters. 
If an input or output is affected more than one affecting input, each identifying number separated 


by a comma will appear in the label of the affected one. The normal reading order of these 


numbers is the same as the sequence of the affecting relationships. 
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Fig. 5-1 Example for dependency notation 


dependency dependency symbol identifying 







symbol affected PEEPS 
affecting Wf. WL output 
put affecting a 
a input | b 
affecting 
b d output 
‘ ‘ affected input_, ¢ d 





with 
dependency symbol 

! 

t 
dependency 


symbol 


affected 


identifying identifying 
inputs 


number number 


(2) Symbols for dependency notation 





| _ function |_symbol__|_Input State “1” Input State “0” 
| AND | CG Parmits action | _Imposes “0” state 
p OR | CV _tmposes “1” state 


(EX OR) | N | Gamplements state | Nowtct 


[“interconnestion | 2 | tmaposes action [Permits action 


[s=0, R=1_——«dtCC«N eect 
Prevents action of input 


Permits action Prevents action 

(mode selected ) (mode not selected ) 

Permits action Prevents action 
(Adress selected) (Adress not selected) 












Mode 





70 


6. HOW TO READ MIL TYPE LOGIC SYMBOLS AND TRUTH TABLES 
6-1 How to read MIL type Logic Symbols 


Table 6-1 shows the MIL type logic symbols used in high-speed CMOS IC. This logical chart is 
based on MIL~STD~-806B, and clocked inverter and transmission gate employ specific symbols. 
Table 6-1 MIL Logic Symbols 


Inverter A 


NAND Gate 
NOR Gate 
AND Gate 


OR Gate 


Clocked Inverter Z:High 
H 


(Note 1) | HC Impedance 


Transmission Gate 
(Note 2) 


EXCLUSIVE-—OR 
Gate 

EXCLUSIVE-—NOR 
Gate 


D-—Type 
Flip-Flop 
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Table 6-1 (Cont’d) 


| Circuit Function _| Logic Symbol Logical Equation or Truth Table 





J/K Type 
Flip—Flop 


X:Don’t Care 
A\:No Change 
V: Toggle 


Note 1) Clocked Inverter 


A clocked inverter has the circuit shown in Fig. 6-1. 
In this figure, Ql and Q2 are P-channel MOS FET, and 
Q3 and Q4 are N-channel MOS FET, and four FET are 
all connected in series from Vcc to GND. 


If ¢ signal is at a high level, Ql and Q4 turn on, and 
can be regarded as simply a inverter composed of Q2 
and Q3. When ¢ signal is at a low level, both Ql and Q4 
turn off, and regurdless of the condition of the A input, 
the output, B is set to a high impedance condition cut off 
from both Vcc and GND. 





That is to say, a clocked inverter can be used as a Fig. 6-1 Clocked Inverter 
switch to turn off input and output. 


Note 2) Transmission Gate 


Transmission gate has the circuit shown in Fig. 6-2. Vv o 
As shown in this figure, Ql is a P-channel MOS FET oe i, Q1 
and Q2 is an N-channel MOS FET which are connected 
in parallel. | IN/OUT COnas 
If # signal is at a high level, both Q1 and Q2 turn on, 
and a signal can be applied in either direction. ‘| 
If @ signal is at a low level, both Q1 and Q2 turn off, oe 
and-no signal can be passed. | Fig. 6-2 Transmission Gate 


ND 
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6-2 How to Read Truth Table 
Table 6-2 indicates the definition of symbols described in Truth Table. 


Table 6-2 


Symbol definition 


pom High level (Indicates stationary input or output) 
= Low level (Indicates stationary input or output) 









Indicates leading edge changing from “L” to “H”. 


_ 7 Indicates trailing edge changing from “H” to “L”. 


pox Don’t cate (Either “H” or “L”) 
_- High impedance state 
input level of stationary state of each input of A to H. 


Level of Q just before the realization of input condition indicated in Truth Table. 


Level of Q just before inputting of active edge ( 4 or Wv) 


One “H” level pulse. 


ae One “L” level pulse. 
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7. 


COMMON ELECTRICAL CHARACTERISTICS 


7-1 


Power Dissipation 


The power dissipation of CMOS device is composed of two components: one static, the other 
dynamic. 

The total power dissipation is the sum of static and dynamic power dissipation. 

Static power dissipation is obtained by multiplying quiescent supply current by the supply voltage 
range. 


Dynamic power dissipation is obtained by taking the following operating supply current value. 
Static power dissipation 


In the case of CMOS ICs, under the condition in which inputs are fixed at Vcc or GND level, either 
N-channel FET or P-channel FET turns off. For this reason, the current from Vcc to GND 
becomes only the reverse—direction saturated current of the PN junction and the surface leakage 
current due to the stain in the chip surface, and is a current of less than several nA at room 
temperature. 

Therefore, in the case where the inputs are driven by another CMOS, or the inputs are pulled— 
down to GND or pulled—up to Vcc , the static power dissipation can be obtained as follows: 

Pa Wey = ¥ oe. 1igg 

For HCT devices where specific input pins are driven at LSTTL levels the following applies: 

When being driven with a TTL Voy , HCT devices exhibit additional currents (Ic) as specified on 
HCT device data sheets. 

Therefore, the HCT static power dissipation is dependent on the number of inputs applied with the 
TTL Voy logic voltage level, and can be obtained as follows: 

Pa(DC) = Veco * Ion + nVoc * Iq ¢ dn 
n: the number of input at O~2.4V (TTL Vj, level) 
d : duty cycle 
Ic: quiescent current when Vj =2.4V 


(Ref. Technical data sheets) 
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(2) Dynamic power dissipation 
The dynamic power dissipation of a MOS IC is calculated by summing “a” and “b” below: 


a) The switching current obtained by charge and discharge of each capacitance added to gate output 


current when the gate in the circuit including the output buffer makes an inversion. 


b) The through current flowing when the P-channel FET and the N-channel FET which constitute 


the gate during inversion time turn on briefly at the same time. 


When rise and fall times of the input signal are small (about 6ns), through current of the gate is 
usually negligibly small in comparison with the switching current. 

For this reason, the dynamic supply current is governed by internal capacitance of the IC and the 
charging and discharging current of the load capacity (C1). 

An example is given here for C;, = OpF. 

For the inversion of internal gate outputs from low to high level, it is necessary that the electric 
charge corresponding to Cie Vcc be supplied from the Vcc_ line to the internal capacitance C1. 

Therefore the value obtained by multiplying Ci « Vcc to the output inversion frequency 
(Frequency:f) within a certain period corresponds to the mean current to be supplied from the 
Vcc line to the IC during that period. 

In an actual IC, several gates operate simultaneously, and their respective internal capacity and 
inversion frequency are different. 


Therefore, dynamic supply current in an IC is as follows: 


n 
Icc (opr.) = Vcc fn °Ci, 
fn: frequency of internal operated gate 


As fn is divisible by an integer of input frequency (f}y ), the gate operating with fn/m frequency 
can be considered equivalently as the capacitance of Ci/m. 


Hence, the above equation can be rewritten as: 
n . 
Ico (opr.) = Vcc e fine > Ci/mn 


fix : input frequency 


m: integer 


The final term is defined as Cpp. 
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Dynamic power dissipation with load capacity is given by the following equation: 
Pp (opr.) = Cpp * Voc* * fin * Cpp 
Total dynamic power dissipation with load capacity is given by the following equation: 
Pp (opr.) = Cpp * Voc? fin + ¥ (Cyn + Voc* * fon) 
Cy, : load capacity 


fo : output frequency 


n : integer of output 


However, in specific applications such as crystal oscillators, supply current characteristics are 
controlled by through current, and the calculation result by Cpp can not be used. 
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7-2 Standardized Capacitance Power Dissipation (Cpp ) Test Procedure 


The purpose of the Cj, value is to allow the user to estimate actual power consumption of his 
system. Therefore, the table has been set up to exercise each device in the same manner as it would 
usually be used. Devices which are separable into independent sections are measured on a “per 
section” basic, the remaining are measured on a “per device” basis. Each devices unique set up is 
listed in the Table 7-1, “Pin condition Table”. 


Measurements for all devices are to be made at Voc =5.0V at Ta=25°C and, if the devices are tested 
at a enough high frequency, the DC supply current will contribute a negligible amont to the overall 
power consumption and can thereby ignored. For this reason, the power consumption is measured 


at IMHz. Any device with 3~state outputs is measured in an enabled state of outputs. 


In order to determine the Cpp of a single section of a device (1.e., one of four gates or one of two 


flip—flops in a package), the following procedures should be used. 


As for the Cpp value for a device with a common clock, it can be easily obtained by measuring 
both the Cpp of a device with only one portion of the device active, and the Cpp found with all 


portions of the device active. The Cpp value obtained by above two conditions should be shown. 


Gates: Switch one input while biasing the remaining input(s) so that the output(s) will 
switch. 
Flip-flops: Switch the clock pin while changing the data pin(s) such that the output(s) 


change with each clock cycle. 
Latches: Switch the enable and data inputs such that the latch toggles. 


Decoders/ 


Demultiplexers: Switch one address pin which changes two outputs 
Date selectors/ 


Multiplexers: | Switch one address input with the corresponding data inputs at opposite logic 


levels so that the output switches. 
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Analog switches: 


Counters: 


Shift registers: 


Transceivers: 


Monostables: 


Parity Generators: 
Display Drivers: 


ALUs/Address: 


Switch one address/select pin which changes two switches. The switch inputs/ 
outputs should be left open. For digital applications where the switch inputs/ 
outputs change between Vcc and GND, the respective switch capacitance 
should be added to the load capacitance as shown above. 


Switch the clock with the other inputs biased so that the device counts. 


Switch the clock while alternating the inputs so that the device shifts 
alternation 1’s and 0’s through the register. 


Switch only one data input. Place transceivers in a single direction. 


The pulse obtained with a resistor and no external capacitor is repeatedly 
switched. 


Switch one input. 
Switch one input so that approximately one—half of the outputs change state. 


Switch the least significant bit. Bias the remaining inputs so that the device is 
alternately adding 0000(binary) or 0001(binary) to 1111(binary). 


Details of each IC’s pin condition are listed in Table 7-1. 


—Explanation of symbol— 
V =Vcc (+5.0V) 
G=GND(0 V) 
H = logic 1 (Vcc ) 
L = logic 0 (GND) 
X = don’t care. Vcc or GND. but not switching 
R = 1.0kQ pull-up resistor to an additional 5.0V supply other than Vcc supply 


O = open 


P = 50% duty cycle input pulse (shown below) 
Q = 50% duty cycle half frequency out—of—phase input pulse (shown below) 


Vcc 


GND 


Vcc 


GND 


Input Pulse Waveform 
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Cop Test Condition 


Table 7-1 
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7-3 Output Current Characteristics 


The output current characteristics of TC74HC series can be divided into standard and buffer types. 
An IC of the standard type is capable of directly driving 10 LSTTL, and guarantees 
Vcc ~Vou $0.387V, Vg, $0.33V over the entire temperature range. The buffer type, is capable of 
directly driving 15 LSTTL under the same conditions. 

Fig. 7-2 shows the standard output current characteristics of each type when used at the 4.5V. 


Note) The solid line shows standard characteristics chart. Because there are variations depending upon 
the samples, use the broken line and separate standard values when making design. 


High level output current Low level output current 
characteristics characteristics 
High level output voltage Voy-Vcc (V) Saeeeres 
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(11) Buffer Type 


Fig. 7-2 Standard Output Current Characteristics 
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When the structure of device has been decided upon, the current flowing in MOS FET is 
determined by gate voltage Vi. and voltage V jx between source and drain. In the actual IC, the gate 
voltage of output step MOS FET becomes nearly Vcc and GND level. Therefore, if | Vics | = Vis 


considered, the following equation is realized in non-saturation zone: 
Ing =K (2 Vig (Veg - Vr) — Vpg" 
If Vpg is made constant, Ijg is proportional to Voc —V+ . In the saturation zone: 
Ing =K (Veg - Vi) 
Thus, Ing is proportional to (Vcc ~ Vr \ not to Vice . Here, Vy is the threshold voltage proper 


to MOS FET’s, and is set to a value of about 0.7V in TC74HC series. 


Fig. 7-3 shows supply voltage—output current characteristics of standard type outputs. This figure 
shows standard values. Note that the variation of output current at low supply voltage becomes large 


in comparison with that at 4.5V. 
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Fig. 7-3 Standard Output Current Characteristics 
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7-4 AC Electrical Characteristics 
(1) Supply voltage dependence 

Transient characteristics of IC’s such as propagation delay time and maximum operating 
frequency are determined by delay time of the inner gate or rise time and fall time of the output 
buffer. 

Internal delay is considered to be chiefly due to integral effect of the on resistance of the MOS FET 
and load capacitance does not remarkably depend upon supply voltage, the drain current 
characteristics of MOS FET determines the dependence of AC electric characteristics on supply 
voltage. 

Fig. 7-4 shows the dependence on supply voltage of propagation delay time in a representative gate 
IC. 

In JEDEC standard 7A, the coefficient of dependance on supply voltage is determine as follows: In 
the worst case, adopt the broken line indicated in Fig. 7-4 which was made on the basis of JEDEC 
standard. 

Table 7-1 Calculation of AC Standard Value Table 7-2 Calculation of fyyay Standard Value 
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Fig. 7-4 Dependance on Supply Voltage of Propagation Delay Time 
(Gate IC) 
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(2) Load capacitance dependence 


In TC74HC series, output current has been widely improved in comparison with the conventional 
4000B/4500B series, and a capacitive load can be driven at high speed. 

However, since output impedance is determined when supply voltage is selected, rise and fall time 
of output waveform or propagation delay time will increase in proportion to an increase of load 


capacitance. 


Fig. 7-5 indicates the load capacitance dependence on output rise and fall time at a supply voltage 


of 4.5V. Fig. 7-6 shows the load capacitance dependence on propagation delay time. 
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Fig. 7-5 Load Capacitance Dependence of typ yy,tryy, (standard characteristics) 
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In the TC74HC series, AC characteristics are guaranteed using a load capacitance of 50pF. 


Propagation delay time using load capacitance, other than the above is obtained by the following 
equation: 


(Example) High level propagation delay time in the case of load capacitance of XpF. 


A: High level propagation delay time increase rate per unit load capacitance(ns/pF ) 


Table 7-3 Load Capacitance Dependence of AC Electrical Characteristics (ns/pF) 


| Standard Output Buffer Output 
V, Typical value Limit value Typical value Limit value 
CC (Ta=25C) (Ta=25°) (Ta=25°) (Ta=25°) 





















2. 0. 33 “ 0, 22 0.55 
tTLH, tTHL 4, 0.12 0. 0. 08 
6. . : 0. 06 


tpoLH ’ tpHL 


Table 7-3 shows increase rate per unit capacity of AC electrical characteristics having load 
capacitance dependence. 


In the case of a heavy capacitive load, it is necessary to make the calculation using the limit values 
in this table. 


In TC74HCxxxA series, AC characteristice of 15pF load capacitance (standard output, 


Vcc =0.0V) or 150pF load capacitance (buffer output, Voc =2, 4.5, 6V) is guaranteed. (See the 
technical data seets) 
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7-5 Temperature Parameters of Various Characteristics 


In TC74HC series, operation over the wide temperature range of —40°C to 85 is guaranteed. This 


section shows how the switching time and output current are influenced by temperature. 
(1) Temperature Characteristics of Output.Current 
Fig. 7-7 indicates temperature versus output current. In this figure, the solid line shows the 


temperature dependence in a standard sample. Therefore, when designing, use the broken line as it 


is the worst case. 
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(2) Temperature Characteristics versus Propagation Delay Time 
Fig. 7-8 shows temperature versus propagation delay time. The solid line in this figure indicates 


standard temperature dependence at the Gate of the IC. When designing, therefore, use the broken 


line indicated as the worst case. 
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8 PRECAUTIONS IN HANDLING 


8-1 


Electric Static Discharge 


CMOS IC has a very thin gate insulation oxide film. When high voltage is applied to this gate 
electrode (input of CMOS IC), the oxide film directly under the gate can sometimes breaks down. In 
TC74HCxxxA series, as shown in Fig. 8-1, protect diodes are added to all input terminals in order 
to protect CMOS gate from such voltage. However, protective circuits may not necessarily be effective 


against accidental high voltage; care must be fully taken in handling CMOS IC’s. 





"CC 
Input -- Input 
GND GND GND 
i) TC74HCxxx ii) TC74HCxxxA 
Fig. 8-1 (a) Input Protective Circuits (b) Output Equivalent Circuit 


Further, as a parastic diode is formed between each terminal as indicated in Fig. 8-1, thermal 
breakdown, etc, due to excessive current may sometimes occur when the voltage exceeding the 
ratings is applied between each terminal. 


Therefore, care must be taken at the time of assembling and adjustment. 


Electrostatic Discharge Test Method 


Fig. 8-2 shows the electrostatic discharge test 
method. In Fig. 8-2, the test is conducted with C=200 
pF, R=0 Q2. Table 8-1 shows the results of 
electrostatic discharge tests applied to a representative 
type of the TC74HC series. 

In the test method, standardized by EIAd, it is 
acknowledged that +200V is sufficient to withstand 





damage in ordinary service. As shown be Table 8-1 
Toshiba’s TC74HC series has ample protection. Fig. 8-2 Test Circuit 
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Table 8-1 Test Result 


C=200pF, R=0Q, Impression frequency 3 times 


Input 
Impression of Impression of Impression of | Impression of 
+ voltage — voltage + voltage — voltage 


TC74HC O0AP > 500V >» —500V 
TC74HC 02AP > 500V >» —500V 








TC74HC 74AP 


TC74HC139AP  500V 
TC74HC240AP  500V 
TC74HC373AP > 500V 


8-2 Precautions in Handling 








(1) Transportation and Storage 


As the input and output terminals of unmounted CMOS IC’s are in a state of high impedance, they 
are apt to receive induction from the surrounding charged body, space electric fields, and the human 
body. 

For this reason, it is necessary, in transporting and storing them, to use dielectric mats, metal 
cases or aluminum foil boxes, so that each terminal of the IC will be at same potential. 

As the TC74HC series are inserted in magazines and are given antistatic treatment at the time of 
shipment, do not remove devices from the magazines unnecessaryly. Especially, avoid the use of 


plastic or vinyl containers which are apt to create static charges. 
(2) Assembling 


When installing CMOS IC on the printed wiring board, it is necessary to protect the electric 
equipment, working stand and operators from static electricity by grounding. It is advisable to 
ground the working stand by spreading a metal plate or aluminum foil on the surface. Grounding of 
operators should be made through a resistance of about 1M so as to prevent electric shock. It is 
convenient to make grounding through a metallic ring or metallic wrist bands. Also, it is advisable 
to not wear working clothes make of chemical fibers. Further, it is necessary to periodically check 


electric equipment to insure absence of electric leakage. 


When shaping the lead during the packaging of IC, it is advisable to use pincet or similar jig, so 


that stress may not be given to the device leads at the package entrance. 
When storing or transporting the completely assembled printed wiring board, short circuit the 


terminals of printed wiring board or cover the entire board with aluminum foil, so that the input 


terminals of the IC are open. 
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(3) Soldering, washing 


When soldering by use of a soldering iron, carry out the work at the temperature of 260°C or below 
within 10 seconds. It is confirmed that the reliability of TC74HC series is not affected when subjected 
toa temperature stress at the lead of 260°C for 10 seconds. 

Use a soldering iron having no electrical leakage its end. It is recommended to use A class iron 
having insulation resistance exceeding 1OMQ, When using soldering tank, it is necessary to ground 


the tank so as to prevent the electric potential of the soldering tank from affecting the work. 


After soldering, the IC’s on the printed wiring board, cleaning is done to remove flux, etc. For 
this cleaning use a flux removing abluent or a cleaning method utilizing ultrasonic wave. Care must 
be taken in the selection of this solvent so as to prevent adverce effects to the package and marking 
of the CMOS IC. 

In general, it is advisable to use Freon! series cleaners. 

When using ultrasonic cleaning, it is necessary to prevent stress due to resonance from being 
imparted to the IC or printed wiring board. Because of this, it is necessary to consider the method 
such that the main body becomes a shade against vibration, and also to use a cleaning time of less 


than 30 seconds. 
Adjustment, Test 

When making adjustment and test after the completion of printed wiring board, it is necessary to 
check for solder bridge or cracks on the printed wiring board before application of supply power. As 
CMOS systems reduire only a small supply current, it is well to apply current limiting during test 


by using a constant voltage power source. 


Before mounting or dismounting printed wiring boards into or out of the test fixture, always cut 


off the power supply. 
When inspecting each part of the printed wiring board with a probe, care must be taken to prevent 
contact of the tip of the probe with other signal or power lines. It 1s advisable to install a special test 


pin for use with probes. 


When the test is conducted under high proper and low temperature, it is necessary to ensure 


grounding of the constant temperature oven. 


Freon ™ is REGISTERD TRADEMARK of DUPONT CORP. 
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9 PRECAUTIONS IN DESIGNING CIRCUITS 


9-1 


(1) 


Input Processing 


Processing of unnecessary gate 


Inputs of CMOS IC have such a high impedance that the logical level becomes undefined under open 


conditions. In this case, if input is at an intermediate level, the transistors of both P-channel and 


N-channel turn on, and unnecessary supply current flows. 


Therefore, as shown in Fig. 9-1, be sure to connect 
unnecessary input lines to Vcc _, GND or other inputs 
and the output to the logical level as determined by 


the inputs. 


In the case of CMOS, if a soldered part has bad 
contact, a function of the system or an increase in 
supply current will occur. Therefore, care must be 


taken at the time of soldering. 


Input processing of printed wiring board 


When the input terminal of a printed wiring board is 
connected directly to a CMOS input, that input 
electrically floats. This condition is the same as a 
single IC being transported or stored. It is advisable, 
therefore, to connect this input to Vcc or GND 
through a resistance on the printed wiring board, as 


indicated in Fig. 9-2. 
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Fig. 9-1 Treatment of Input 





od 
(*Unnecessary gate) = 


YL illite 


Y 
WILLE. 


Ri=100kQ 





Fig. 9-2 Input processing 
of Printed Wiring Board 





9-2 Design of Power Source 


9-3 


In general, CMOS has a small current consumption in comparison with bipolar digital IC’s and, 
therefore, it need only a small capacity power supply. However, from the operational standpoint, 
CMOS consumes power in transition state, and therefore it is necessary to keep high frequency 


impedance of the power source at a low level. 


It is advisable to make the wiring of the power source (Vcc ) and GND lines thick and short, and 
insert, as a high frequency filter, a 0.001 uF to 0.1uF capacitor between Voc and GND for each IC. 


Also, it is recommended to insert a capacitor of about 10 uF to 100 uF between power supply 
entrance and GND as low frequency filter. As mean supply current differs considerably depending u 
pon the operating frequency of the system, existence of capacitive load, rise and fall of the input 
signal and supply voltage attention must be especially given in the case of a simple power source by 
using a Zener diode, or by battery drive. When there is overshoot or undershoot during transition 


time of the supply power, use a filter, etc. so that the maximum rating is not exceeded. 
On Output Short—circuit 


In the TC74HC series, a buffer is added to the output, and both flow—out (Iq) and flow—in (Ig, ) 
current drive is possible. For this reason, excessive current flows in CMOS output when the high 
level output line is shorted to the GND line or the low level output line is shorted to the V¢q line. 
Particularly, when the supply voltage is high, Iq; and Ig, are excessive and may damage the device; 


therefore care must be taken not to cause output short circuit. 


It is, of course, impossible to directly connect 
ordinary outputs together, but in the case of an IC 
which has a 3 state output, wired OR is permitted 
provided that more than two outputs are not enabled 


simultaneously. 


Further, in order to improve drive capacity, it is 
possible to connect the gates in the same package as Fig. 9-3 Example of increase 


shown in Fig. 9-3. of driving capacity 
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9-4 Effect on Input of Slow Rise Time and Fall Time 


When the waveform of slow rise fall time is impressed 
to CMOS input, it sometimes happens that output 
tends to oscillate around V7, (threshold voltage of 
circuit) of input waveform. This is because the CMOS 


gate becomes a linear amplifier equivalent in the 





vicinity of V-r,, and minute power source ripple and 


noise components are amplified and appear in the 


CLOCK | | | | | | | | | | 
output. 
oe as Tenens 
To prevent this, it is necessary to insert a high | | 
Q2 


frequency filter capacitor between Vcc and GND of 
the oscillating IC, or use a Schmitt trigger IC. (a) Normal operating waveform 
In the case of TC74HC series, excepting HCU types or 


Schmitt trigger IC’s, input rise and fall time is 





regulated as shown in Table 9-1. 


Proper design requires that these rise and fall time a = = 
2 
limits be observed. | | | | | 


(b) Malfunction waveform from 

Fig. 9-4 shows an example of a malfunction when a at the time Vin Cl1>Vip C2 
shift counter is designed by using a type D flip—flop of CLOCK 
another package. In this case, the malfunction is 


considered to be caused by the difference in circuit | | | | | 
threshold level of separate D type flip flops. _ ‘ 
oe el Ik ae 


(c) Malfunction waveform from 
at the time Vi, C1< Vip, C2 





Fig. 9-4 Example of Malfunction 


Let circuit threshold level of F/F-1 be Vi, Cl, and that of F/F—2 be V,, C2. Then, as shown in Fig. 
9-4, time difference At is formed while the rising waveform of clock pulse cuts the respective circuit 
threshold voltage, and thus malfunction takes place. 


The following condition is required for insuring normal operation: 


At < t pd (CK—Q)+t set-up 
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9-5 


(1) 


In this case, there is a possibility of malfunction even though the input signal is within the standard 
value of Table 9-1. Therefore, care must be taken in design of sequence circuit clock inputs. 


Table 9-1 Standard Value of Input Rise and Fall Time 


0 ~ 1000( Vcc =2.0V ) 


Input Rise and Fall Time 0~ 9300( Vcc =4.5V) 
0~ 400( Vcc =6.0V) 





Precautions for Wiring 
Output waveform distortion 


As, the output impedance of the TC74HC series is very low in comparison with conventional 
standard CMOS IC, distortion is somtimes caused in the output waveform depending upon the L 
component of the wiring, when the wiring connected to output end is long or when capacitance is 
connected between signal line and Vccor GND. Therefore, when designing the printed wiring board, 
take care not to make signal wiring length too long. In the case of double sides printed wiring boards, 
it is ideal to limit signal wire length to 30cm or less. Especially, in the clock signal line, distortion of 
the waveform causes malfunction. 


Precautions for arrangement 


The output of TC74HC series has a fast rise and fall time, and makes a full swing between Voc — 
GND; therefore it become a noise source to other signals. It is desirous to locate the output 
separately from a part which is sensitive to the noise of an analog circuit. Also, care must be taken 
for the reduction the number of loads and curtailment of wiring length. 


Termination 
From its physical and electrical characteristics, the TC74HC series is apt to cause overshoot and 
undershoot, and this leads to malfunction of the circuit or breakdown of passive IC’s. These troubles 


can be prevented to some extent by terminating the end of signal line. Fig. 9-5 indicates examples o 
f general termination. 


7, 


(a) Termination by CR (b) Termination by Diode 


Fig. 9-5 Examples of Termination 
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9-6 


(1) 





Interface 
Input and output interface 


When interconnecting a CMOS system, an exchange of signals with external circuits or mechanisms 
is usually done. These input and output signal lines are naturally made long in many cases, and 
have distributed inductance or reactance. Therefore, if directly connected to CMOS, they will give 


rise to various troubles. 


Conceivable troubles may be the malfunction due to induced noise, and the destruction of the input/ 
output element due to surge. To cope with these problems, reduction of signal line impedance 
(driving impedance) or insertion of noise eliminating circuit on the receiving side is done for the 


former, while surge protective measures are taken for the latter. 
Fig. 9-6 illustrates an example of making noise and surge protection on the input side. 


(a) and (b) of this figure show an example of absorbing noise by integrating the input waveform. 


(c) and (d) indicate an example of protecting CMOS from input surge. 


1, 


(b) Noise Killer 2 


Voc 


(c) Surge Protection 1 (4) Surge Protection 2 


Fig. 9-6 CMOS Input Protective Circuits 


97 





(2) 





Fig. 9-7 gives examples of output interface. There are other methods, but in any case, some 


protection should be given to an interface involving long signal line. 


(b) Output Driver 1 


i 


| 
(c) Output Driver 2 d) Surge Protection 2 


Fig. 9-7 Output Protection/ Driving Circuits 


Interface of CMOS IC 


In the case of the mutual interface between CMOS IC, input impedance of CMOS has so large value 
that the limitation of fan out may not be so large. However, there is actually a need to consider the 
fall of propagation time due to the adding effect of load capacitance and an increase of power 


consumption. 


As input capacitance of CMOS is about 5pF per input, if 10 fan outs are taken for example, load 
capacitance 50pF, and further, the line capacitance on the printed wiring board must also be taken 
into account. This shows that the processing speed of system is controlled not only by the circuit 


constituants but also by fan out. 


When constructing a system with CMOS IC, it is reeommended to examine the fan out by taking 


these points into consideration. 
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(3) Interface between different CMOS families 


The problem to be considered between different CMOS families is the difference of supply voltage 
requirements between families. When different CMOS families are used with the same power source, 
it is all right to pay attention to the problems due to the propagation delay time difference, but in the 
case of different power source, a voltage level converting circuit is needs. 


Fig. 9-8 shows an interface method from the standard CMOS operating at 6V~15V to 74HC. The 
most popular method is to use CMOS (4049B/4050B) which has a level shift function as shown in this 


figure. 
al 6V ~15V 5V 


a 








Vice | 4049/50B | cere 


— eee eee ee 





in ae = 


Standard CMOS level shifter TAHC 








Fig. 9-8 Standard CMOS™*74HC Interface 


The 4049B/4050B has GND side diode only, and is so constructed that current does not flow in the 
power source (Vcc ) of a 5V system even though a voltage of 15V is impressed. 


On the other hand, an interface from 74HC to standard CMOS can be realized by using TC5020BP, 
a level shift IC, as indicated in Fig. 9-9(a). Further, it is also possible to use discrete transistors as 
shown in Fig. 9-9(b). The circuit employing discrete transistors can, of course, be used for power 
inversion. 
6V-15V 








mr | level conversion —_ 


| TC5020BP 


74HC Standard CMOS T4HC by transistor Standard CMOS 








(a)Example of using level shifter IC (b) Example of using transistor 


Fig. 9-9 74HC —Standard CMOS Interface 
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(4) Interface with TTL 


When driving TTL with the TC74HC series, input and output voltage levels can be connected without 
trouble. Fan out is decided by output current of CMOS IC and input current of TTL. An example is 
shown in Fig. 9-10. . 







Vv =5V 
of Fan Out Number 
seat Standard Type; Buffer Type 
S TTL 
LS TTL 
ALS TTL 
T4HC | Te 


Fig. 9-10 TC74HC TTL Interface 


In this way, the TC74HC series is capable of directly driving various TTL devices. 
On the other hand, when driving TC74HC series from TTL, it is necessary to convert the output 
voltage level of TTL to the input level of 74HC. Normally, TC74HCT series devices which have same 
input level as LSTTL are used. The input current of TC74HCT series is very small like that of TC74 
HC series, and therefore no burden is imposed on the driving side 74LS, and the speed also does not 
fall too much. Therefore it can be said to be an effective method. Another method is to use pull up 


resistor as shown in Fig. 9-11. 


Rp=Pull up Resistor 


TTL | 74HC (2~10KQ) 


Fig. 9-11 TTL-+»TC74HC Interface 
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(5) 


Interface with CPU 


At present, 74LS series TTL is used universally as the peripheral supporting logic for MOS 
microprocessors. Since TC74HC series has the same speed as 74LS, it can be used as microprocessor 
peripheral logic. As for an interface between CMOS CPU and 74HC series, there is no problem 
because both are CMOS. At present, however, the priority of NMOS CPU is higher, and interface of 
NMOS to CMOS must be taken into consideration. 


Output of most NMOS CPU’s rises to near Voc, but as shown in Fig. 9-12, as outputs of both 
driving MOS and load MOS are constituted with enhancement type, no deflection takes place until 
Voc. For this reason, in order to certainly carry out the signal transfer from NMOS CPU to 74HC, it 
is easy to use the 74HCT series which has a TTL level input. When connecting 74HC series, a pull up 


resistor is used as indicated in Fig. 9-12. 


Next, driving an NMOS CPU from 74HC series can be connected without difficulty. This is because, 
normally, the input of NMOS if of high impedance like CMOS, and DC fan out need not be taken 


into consideration. 






Rp =Pull up Resistor 





NMOS CPU 74HC Input 
Fig. 9-12 NMOS CPU Interface 
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9-7 


Latch—up 


Latch—up is a phenomenon peculiar to CMOS, and is also called SCR (Silicon Controlled Rectifier) 
Phenomenon. During the normal operation time, if excessive voltage and current caused by big 
noise or accidental surge is applied on the input or output terminal, or a supply source amplitude 
suddenly fluctuates, abnormal current flows between Vcc and GND, and this abnormal current 
continues to flow even though the disturbance signal is cut off, and finally damage is caused. Latch 


—up is the name given to this phenomenon. 


Once the latch—up takes place, the original condition is not restored unless the power supply is cut 
off or voltage is lowered, and an overcurrent continues to flow between Vcc and GND. If this status 


is left alone, destruction of element such as melting of wiring will take place. 
Cause of latch—up 


Fig. 9-13 shows as equivalent circuit due to the parasitic element. NPN transistor Q >» is formed in 
the P—well of NMOS side while PNP transistor Q,; is formed in the N—substrate of PMOS side, and 
a parasitic resistor exists between terminals. As is shown from the current path through the 


medium of the parasitic element, these parasitic elements constitute a Thyristor. 


OUT IN 


N-Substrate 





Fig. 9-13 Internal Equivalent Circuit of CMOS IC 
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For example, if current flows into the N-substrate from external sources, a voltage drop takes place 
in the resistor Rs of the N-substrate, and this causes to turn on parasistic transistor Q, , and 
current flows towards GND from Vcc_ through the medium of resistor Rw of P-Well. When current 
flows in Rw, voltage drop takes place at both ends of Rw, Q@» turns on, and further supply current 
flows through Rs. As a result, the voltage drop at both ends of Rs furthers increases, Q,; and Q» are 


left in the turn-on state, and the supply current continues to increase. 


In this way, if the voltage drop takes place in resistance Rw of the P—Well and in resistance Rs of 


the N-substrate, latch—up occurs, and the following causes are considered: 


1) To make input voltage higher than Vcc + Vp 
(Q;5 of Fig. 8-13 turns on) 


2) To make input voltage lower than GND — Vy 
(Qg of Fig. 8-13 turns on) 


3) To make output voltage higher than Voc + Vp 
(Q5 of Fig. 8-13 turns on) 


4) To make output voltage lower than GND — Vp 
(Q, of Fig. 8-13 turns on) 


9) To raise supply voltage Voc above the rated value 
and to cause breakdown. 
(To directly force current in Rw or Rs) 
Here, V; is the forward voltage between base and emitter of parasitic bipolar transistor Q3 —Q, . 
(2) Latch—up strength measurement 
Fig. 9-14 illustrates measurement example of latch—up strength. As indicated in Fig. 8-14, latch— 


up is induced by forcing current into input terminal ( + injection) or forcing current out of output 


terminal ( — injection), and the current value at that time is measured. 
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(a) Measurement circuit of (b) Measurement circuit of 
+ Injection strength of ~ Injection strength of 
Input Terminal Input Terminal 


« : Input condition to make measured terminal high level 


**: Input condition to make measured terminal low level 





<—— 
Le 
(c) Measurement circuit of (4) Measurement circuit of 
+ Injection strength of — Injection strength of 
Output Terminal Output Terminal 


Fig. 9-14 Latch-up Strength Measurement Circuits by Current Feeding System 


(3) Countermeasures 


As ample margin is provided for latch—up as explained in (2), there is no problem in using the unit 
within the standards. However, since the interface part has the possibility of receiving excessive 
surge, it is recommended that the protective circuit be added as indicated in Fig. 9-15. 





Fig. 9-15 Example of Latch-up Prevention Methods 
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10. DATA SHEETS 








TC74HCOOAP/AF/AFN 


QUAD 2-INPUT NAND GATE 


The TC74HCOOA is a high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate C* MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 


e High Speed COs rem cee pve ren eee ves eceneseveses tpd=6ns(typ.) at Voec=oV (F14GB-P) (SOP 14—P-—225A) 





¢ Low Power Dissipation «+++++++++++* _Ig¢=1 uw A(Max.)at Ta=25°C 
* High Noise Immunity Vauin =V vi =28% Vec (Min. ) PIN ASSIGNMENT 
* Output Drive Capability ---+-------- 10 LSTTL Loads 

* Symmetrical Output Impedance + | Iq; | =lo. =4mA(Min.) 
¢ Balanced Propagation Delays toLH = t pHL. 

¢ Wide Operating Voltage Range - V¢c(opr)=2V~6V _ 

¢ Pin and Function Compatible with 74LS00 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 





106 








TC74HCOOAP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 


Supply Voltage Range *500mW in the range of Ta= 





aes | ~40°C~ 65°C, From Ta=65°C 
DC Input MOVPE | to 85°C a derating factor of 
DC Output Voltage —10mW/°C shall be applied 
Input Diode Current until JOUMW . 


Output Diode Current +20 








DC Output Current ge 25 
DC V.,/Ground Current c +50 


Power Dissipation 500( DIP) */180( MFP) 
Storage Temperature —65 ~150 

















Lead Temperature 10sec ; 300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER VALUE 
Supply Voltage 2~6 








Input Voltage | \ 0~ Vec 
Output Voltage Vout 0~ Voc 
Operating Temperature | Topr -40 ~ 85 

0 ~ 1000(Vec=2.0V ) 
Input Rise and Fall Time 0~ 5000 Voc=4.5V) 
0~ 400(Vec=6.0V) 



































DC ELECTRICAL CHARACTERISTICS 
PARAMETER | SYMBOL TEST CONDITION 











High-Level 
Input Voltage 














Low-Level 
Input Voltage 











High-Level Vic= Toy) =-20u A 
Output Voltage Vip 0r Vi 











Ty, =-4 mA 
Ion =—-5.2mA 





Low-Level Vix = lo =20 ea 
Output Voltage ViyorVi 


lo. =4 mA 
Io. =5.2mA 


— 











Input Leakage Current | 
Quiescent Supply Current 









































TC74HCOOAP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V ,Ta=25°C, Input t-=t,=6ns) 


PARAMETER SYMBOL TEST CONDITION DYE. UNIT 
of 


Output Transition Time 




















Propagation Delay Time 


AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t,=t;=6ns) 


PARAMETER SYMBOL} TEST CONDITION 


| Output Transition Time aes 





Propagation Delay Time 


























souu! Capacitance 














Note(1) Cpp is defined as - ar of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
loc ep pp* Vece fit qc /4(per Gate) 
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TC74HCO2AP/AF/AFN 


The TC74HCO02A is a high speed CMOS 2-INPUT NOR 
GATE fabricated with silicon gate C’MOS technology. 
It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 14 
1 


dissipation. 
The internal circuit is composed of 3 stages, including a 
| hess ean DIP14 (3 D14A—P) 
buffer output, which provide high noise immunity and 


stable output. 

All inputs are equipped with protection circuits against 14 "Re 
static discharge or transient excess voltage. 
1 1 
FEATURES: MFP 14 SOP 14 
¢ High Speed srsrrrsssesseesesereeereee tyod=6ns(typ. Jat Vo-=5V (F14GB-P) (SOP 14—P—225A) 
¢ Low Power Dissipation «rrr Loe =1u A(Max. Jat Ta=25°C 
¢ High Noise Immunity Any = Vy, =28% Voc (Min.) 
¢ Output Drive Capability 10 LSTTL Loads 
¢ Symmetrical Output Impedance «+ |I¢,|=IQ, =4mA(Min.) 





PIN ASSIGNMENT 


¢ Balanced Propagation Delays tot to 
e Wide Operating Voltage Range --- Vcc (opr)=2V~6V 
* Pin and Function Compatible with 74LS02 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 
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TC74HCO2AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL 


Supply Voltage Range 
DC Input Voltage 

DC Output Voltage 
Input Diode Current 
Output Diode Current 


DC Output Current lour 


DC V¢-/Ground Current 
Power Dissipation 
Storage Temperature 
Lead Temperature 10sec 


Vec 
Vix 


lik 


I OK 


loc 








VALUE 
=0.0 3 7 





==)... 





+20 
+20 
a0 
+50 


500(DIP) */180(MFP) 


lec +0.5 








RECOMMENDED OPERATING CONDITIONS 














Input Rise and Fall Time 





tr, tf 








DC ELECTRICAL CHARACTERISTICS 



































Vv 
High-Level i 
Input Voltage 6 
Low-Level V ; 
Input Voltage - g. 

Ze 
High-Level Vv Vii= ngs seve 
OH = 
Output Voltage Vor Vi. Ig; =-4 mAl 4, 
| fon = =5. 2mMA) 6. 
ise 
cae en : Vice Io. =20 wA : 
Output Voltage om Vinor Vib Iy =4 mA 4 
OS : 
| Io, =5,2mA | 6. 
Input Leakage Current I 
Quiescent Supply Current lec 
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oN 
Vee 2~6 
Mas = Vox 
Operating Temperature Topr —40 ~ 85 


0 ~ 1000(Vo.=2.0V) 
0~ 500(Voe=4.5V) 
0~ 400(Voc=6.0V) 


a Ta=25C Ta=—40 ~85°C 
PARAMETER |SYMBOL| TEST CONDITION co PT MINT | TYP, TMAXTT MIN, | MAX. 


Colour qouonyjo TT OC o1 OO o1 © 





until 300mW. 





mA 
°C 












M 
1.5 
3. 15 
4.2 




















doug 2. 0 
4.4 4.9 
9. 9 6. 0 
4,18 4,31 
0. 68 0. 80 
= 0.0 
= 0.0 
= 0.0 
= 0.18 








*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 



















TC74HCO2AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS (C, =15pF,Vec=5V,Ta=25°C, Input t-=t;=6ns) 





PARAMETER SYMBOL TEST CONDITION MIN. ry Ps MAX. |UNIT 
Output Transition Time a om 4 8 
—— ns 
Propagation Delay Time oy — 6 12 
UL 

















AC ELECTRICAL CHARACTERISTICS(C,=50pF Input t-=t;=6ns) 


| Ta=—40 ~85C 
PARAMETER SYMBOL| TEST CONDITION = —TPYP. MIN. TMAX. UNIT 


Output Transition Time 








will 
Propagation Delay Time 

















Input Capacitance Cx 























soli UN wate 





Power Dissipation Capacitance 


Note(1) Cy is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iec opp =a PD ° Va ° Lis +lor /A( per Gate) 


TC74HCO3AP/AF/AFN 


The TC74HCO8A is a high speed CMOS 2-INPUT 
-NAND GATE fabricated with silicon gate C*MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the TC74 
HCOOA. But the TC74HCO8A has, as its outputs, high 
performance MOS N-channel transistors. (OPEN-— 
DRAIN outputs) This device can, therfore, with a suitable 
pull—up resistors, be used in wired-~AND, LED driver 
and other application. 


14 


1 
DIP14 (3D14A—P) 


, 
MFP | 
(F14GB-P) (SOP 14—P—225A) 


All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 





FEATURES: PIN ASSIGNMENT 
° High Speed Peererrer terre rr errr rr errr ee toz =5ns(Typ.)at Voc=oV 


¢ Low Power Dissipation Ioc=1 wu A(Max.)at Ta=25°C 
Bs High Noise Immunity SiGigere ree VNIH =VNIL 28% Voc (Min.) 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Wide Operating Voltage Range -:: Vcc (opr. )=2V~6V 

¢ Open Drain Structure 

¢ Pin and Function Compatible with 74LS03 





SYSTEM DIAGRAM(per gate) 





(TOP VIEW) 





TRUTH TABLE 


Z : High Impedance 














TC74HCO3AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


“05 ~7 y | Se aie eaivesree 
V 





DC Input Voltage —0.5 ~Voe+0.5 —40°C~ 65°C, From Ta=65°C 


to 85°C a derating factor of 
DC Output Voltage Vour —0.5 ~Voe+0.5 —10mW/°C shall be applied 


Inpat Diode Current ont 30m W. 
Output Diode Current +20 mA 
DC Output Current Jour +25 mA 





mA 





Ti 
0 ~ 1000(Voc=2.0V) 


Input Rise and Fall Time 0~ 500(VQo=4.5V) 








DC ELECTRICAL CHARACTERISTICS 


Ta=295°C Ta=—40 ~85°C 
Mee een erent seen ea Nr e ore Aveeno Po) MAM NIM 
High~ Level Vv je : : - . V 
IH . . . 

Input Voltage 6 0 1? 49 

0 
Low-— Level : : 

0 


5 
3 
8 
l 
Low-— Level 
3 
3 











S/S) = be 
ow 
ee > 


me (OO CO OO 


+ lo oicaoe 
= on eee 
on o> OD 
|+ COOCO|Kro& 
a 
o 
i= 


4 |+ 
ae 
[10 






a > 


SEE 


0 
0 
0 


metre ane 
Vou on i 
NEO" ak aa 0.171 0. 
la. =5.2mA }| 6.0 0.18 | 0. 






Output Voltage 


a > 


jae a) 
QW co 


Off—State Current OL 


_ | Input Leakage Current Vi 





=V 


or GND 


nw =Vec | 6.0 | 
Vin =Voc orGND [60[| - {| - [ 40 | 


0 


: 





sf 





0 
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TC74HCO3AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V, Ta=25°C ) 


rd dr 


Propagation Delay Time a ema wee 


AC ELECTRICAL CHARACTERISTICS (C, =50pF Input t,=t;=6ns) 









il 
. 


Ta=25°C 
| PARAMBTER | SYMBOL) TBST CONDITION —y-— SALE gs HEC 


' 3 75 
Output Transition Time bse : : 
CPHL 


0 
: 








Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc @pp=C pp ¢ Vcce fIn +1 cc /4(per Gate) 
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TC74HCO4AP/AF/AFN 


HEX INVERTER 


dissipation. 


The TC74HC04A is a high speed CMOS INVERTER 
fabricated with silicon gate CMOS technology. 
It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 4 
1 


The internal circuit is composed of 3 stages, including 
buffered output, which provide high noise immunity and DIPI4 (3D14A—P) 
stable output. 


All inputs are equipped with protection circuits against 
- 4: ; 14 14 
static discharge or transient excess voltage. 


FEATURES: 
© High Speed ssrsssesseseeeeeees tod=6ns(typ.) at Voc=5V MFP 14 SOP 14 
* Low Power Dissipation ++++++++++++ [ce =1 uw A(Max. Jat Ta=25°C (F14GB-P) (SOP 14—P—225A) 
. High Noise Immunity Seewieseeiecs ence Van =Vaq. =28% Voc (Min. ) 
«Output Drive Capability 10 LSTTL Loads PIN ASSIGNMENT 
¢ Symmetrical Output Impedance - |I gy j| =[Q, =4mA(Min.) 
¢ Balanced Propagation Delays toLH = t pH 
* Wide Operating Voltage Range :- Vcc(opr)=2V ~6V 
¢ Pin and Function Compatible with 74LS04 





Zi 


(TOP VIEW) 
IEC LOGIC SYMBOL TRUTH TABLE 











TC74HCO4AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Range | Vqc_|-08~7_SSsidSCSC Cd 
DC Input Voltage sas veers 
DC Output Voltage = 














*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—-10mW/‘C shall be applied 
until 300mW. 

















Output Diode Current Tox = 

DC Output Current = Lor 
50 
S00(DIP)«/180(MFP) 




















Storage ee Ts 8 at 
Lead Temperature 10sec <a 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER VALUE UNIT 


Sag Si amena > woes a 
















Input Voltage 


Output Voltage bee FORM ~ FORM 
“0 ~ 85 ee 












0 ~ 1000(Voc=2.0V) 
O~ 500(Vec=4.5V) 
0~ 400(Voc=6.0V) 





Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 
| PARAMETER | ssyMBoL | TEST | TEST CONDITION py— Ta=25" -_ Ta=—40 ~85°C UNIT 


[TEST CONDITION ryan TTYR, [MAK MIN. [HAX. 


——— Level ; : : 5 i 
Input Voltage 6 0 4.2 
ON) 
Low-Level 
1.9 2 

High-Level : eer cs eee Vv 
Output Voltage 18 

5. 68 


Iq; =-4 mA i : A, 3 
Ion =-5.2mA s ; 5. 3 


oe 
m/co me co 


> 
o 


| 0. 
Output Voltage Io, =4 mA : : 0.17 6 
Io. =5.2mA | 6,0 0.18 6 
VIN = coor GND: 600-1 eo es 


1] = [| = 
Quiescent Supply Current Vix_=Vcc or GND ee eee 


) 
0 
3] 
80 
0 
0 
0 
l 


Ooo 


ooo 
DD POlRe ee — 


+ 
= 
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TC74HCO4AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS (C, =15pF,Vo,=5V,Ta=25°C, Input t-=t;=6ns) 














PARAMETER SYMBOL TEST CONDITION MIN. Ly, MAX. |UNIT 
Output Transition Time bru = 4 8 
ellie SA a ee | sal ee 
Propagation Delay Time ie 2 6 12 
HL 




















Ta=~-40 ~85°C 
PARAMETER TEST CONDITION z MAX. | MIN. | MAX. 





Output Transition Time 








Propagation Delay Time 














Input Capacitance 
Power Dissipation Capacitance 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
lec gax=C poe Vec* fin tl cc /6(per Gate) 
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TC74HCTO4AP/AF/AFN 


HEX INVERTER 


The TC74HCTO4A is a high speed CMOS INVERTER 
fabricated with silicon gate C7MOS technology. 

It achieves the. high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 





static discharge or transient excess voltage. (F14GB-P) (SOP 14—P—225A) | 
ona teecons PIN ASSIGNMENT 

e High Speed Terre eerererrrrrr errr rr errr ri tng =8ns(Typ. )at Voc =0V 

* Low Power Dissipation s+++*+*++*: Iqc=l wA(Max.)at Ta=25°C 


* Compatible with TTL outputs: Vy =2V(Min.) 
Vit =0.8V (Max.) 


¢ Wide Interfacing ability «srr+++++* LSTTL, NMOS, CMOS 
* Output Drive Capability -+++++++ 10 LSTTL Loads 

* Symmetrical Output Impedance °* | Ig, | =Ig, =4mA(Min.) 
* Balanced Propagation Delays °****: totH = tH 


* Pin and Function Compatible with 74LS04 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 
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ABSOLUTE MAXIMUM RATINGS 





























RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage 
Input Voltage 
Output Voltage 


Operating Temperature 


Input Rise and Fall Time 


SYMBOL 
Voc 
Vin 
Vout 
Topr 

tr, te 








VALUE 
4.5 ~ ).5 
0 Vee 
0 ~ Voc 
40 ~ 85 
0 ~ 500 


DC ELECTRICAL CHARACTERISTICS 





PARAMETER | SYMBOL 












High-Level 
Input Voltage 






Low-Level 
Input Voltage 


High-Level 
Output Voltage 


Low— Level V 
Output Voltage Ol 


Input Leakage Current Iw 


Vou 


7) 

















Quiescent Supply Current 







TEST CONDITION 


Vin = 
Vor Vir, 
Vin = 





5.5 
Loy =—=20 wAl 4.5 | 44 | 





















Io, =20 wA} 4.5 


Vinor Vin 


Vin =Vec or GND 5 


VIN =Vcc or GND 


PER INPUT:V=0. 5V or2, 4V 
OTHER INPUT: Vccor GND 
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ic 


PARAMETER SYMBOL VALUE UNIT 


ma 





Ta=25°C Ta=—-40 ~85°C UNIT 
TYP. [MAX.| MIN 


‘ Oo} 
eet | C109 [OT 
— 


= 
o1 
| 
ja) 
~] 
oO 
° 


2.9 = = 2.0 = 


TC74HCTO4AP/AF/AFN 


*500mW in the range of Ta= 





“15 ~ Voc So 
DC Output Voltage —0.5 ~ Voc +0.5 ~10mW/‘C shall be applied 
Input Diode Current Lik until 300m W. 

i” 

Rp _|_S000DIP)«/ ian MFP) 

Storage Temperature Tstg ~65 ~150 




















eae 
0.26 | — 33 
| | +10 | 


2.9 mA 


jam) 






+ 


uA 


— 








TC74HCTO4AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°C ) 


PARAMETER SYMBOL 
3 
Propagation Delay Time oF 

























Propagation Delay Time 






Voc 

Output Transition Time tTLH 4.5 

| THL 5.5 
UpLH 4.5 
UHL 5.5 














Input Capacitance Cin 
Power Dissipation Capacitance | Cpp(1) | | 





operating current consumption without load. _ 
Average operating current can be obtained by the equation: 
Tec opp =C pp * Vac fix t]qo /6(per Gate) 
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Ta=25°C Ta=—40 ~85°C UNIT 
MAX. 









AX. 
8 15 
T 13 
Il 18 

16 

10 oa 





16 

ns 
23 
20 





Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 





TC74HCU04AP/AF/AFN 


HEX INVERTER 


The TC74HCU04A is a high speed CMOS INVERTER 
fabricated with silicon gate C°MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 


dissipation. MM 


Since the internal circuit 1s composed of a single stage 
inverter, it can be used in analog applications such as 
crystal oscillators. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


1 
DIP14 (3D14A—P) 


FEATURES: 

° High Speed cee cre cna vnc eeenes sce cnccnonseses tpd=4ns(typ.) at Voc =o V 

¢ Low Power Dissipation -rr+-++-+++ Toe =1 u A(Max. Jat Ta=25°C 
° High Noise Immunity cerrrrsssseres Vag =V aq, =10% Voc (Min. ) 
* Qutput Drive Capability «----------» 10 LSTTL Loads PIN ASSIGNMENT 
¢ Symmetrical Output Impedance -+ |I ¢;| =Ig, =4mA(Min.) 
¢ Balanced Propagation Delays toLH = tpHe 

¢ Wide Operating Voltage Range --- Voc(opr)=2V ~6V 

¢ Pin and Function Compatible with 74LS04 


u 1 


MFP 14 SOP 14 
(F14GB-P) (SOP 14—P—225A) 





(TOP VIEW) 
IEC LOGIC SYMBOL TRUTH TABLE 
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TC74HCUO4AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


[PARAMETER __[SvwoL] VALUE [uN 
Vez =05~1 
Var a0 Ve t05 v 
= = mA 
= =e mA 
mW 


Power Dissipation P5 500( DIP) *«/180(MFP) 
Storage Temperature T stg 65 ~150 


io 300 














*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


< 















| 








Lead Temperature 10sec 





RECOMMENDED OPERATING CONDITIONS 


[PARAMETER _[sviiboL[__—<VALUB___—_—| _UNIT | 
ts 10 ~ 85 C 



















DC ELECTRICAL CHARACTERISTICS 


































































PARAMETER |SYMBOL| TEST CONDITION MIN Tae ST MAX see 
High—Level 6 : 7 
Input Voltage I 5 0 
Low-Level Vv ; : 

Input Voltage ie 6 0 
2.0 
High-Level Vv Vin = Vit [low =~200 A ae 
Output Voltage ce i 5 
iN 6.0 
2.0 
Low~ Level Vv “i ; : 
Output Voltage - : 
Input Leakage Current Vix =Vcc or GND 

























Quiescent Supply Current 


Vin =Vec or GND 
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AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C, Input t,=t;=6ns) 






PARAMETER 





Output Transition Time 













SYMBOL 


bry 


brit | 


batt 








TEST CONDITION 






i Ne i cat 

















AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 








PARAMETER SYMBOL 
Output Transition Time a 
TUL, 
Propagation Delay Time val 
pil. 
Input Capacitance Cy 
Power Dissipation Capacitance | Cy (1) | 


“qe 





TEST CONDITION 








Ta=25C 
TVR, ye 









Ta=—40 ~85° | 


Propagation Delay Time ' = { 8 
| pil. paesd See ee PL ee | eee 





MIN. 


MAX. 


TC74HCUO4AP/AF/AFN 

























UNIT 








Note(1) Cppy is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icc opp © Pp) ® Voc efi Ban ‘ae /6(per Gate) 
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TC74HCOSAP/AF/AFN- 


QUAD 2-INPUT AND GATE 

































The TC74HCO8A is a hipsh speed CMOS 2-INPUT AND 
GATE fabricated with silicon gate C°MOS technology. 

It achieves the hijyh speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is eomposed of 2 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transicn! excess voltage. 





FEATURES: 

© High Speed vse tog=6ns(typ. at Veou5V 
*Low Power Dissipation +++ wee Too=lwA(Max. at Ta=25°C 
° High Noise Immunity sd de Win= Vxi.=28% Voc (Min.) 
¢ Output Drive Capability ---------++ 10 LSTTL Loads 

¢ Symmetrical Output Impedance «+ |Ig4/=Io, =4mA(Min.) 

¢ Balanced Propagation Delavs «+++ tout = tp 


¢ Wide Operating Voltage Rane «+ Voc (opr)=2V ~6V 
¢ Pin and Function Compatitble with 74LS08 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Supply Voltage Range 


SYMBOL 





DC Input Voltage 








DC Output Voltage — 7 








Input Diode Current. 


+20 





Output Diode Current 


+20 





DC Output Current 





DC Voc/Ground Current 


+25 








Power Dissipation 


+50 





le Ny 





500( DIP) «/180(MFP) 





Storage Temperature 


—65 ~150 











Lead Temperature 10sec 





RECOMMENDED OPERATING CONDITIONS 





T 





300 











SYMBOL VALUE UNIT 
Supply Voltage | Voc 2~6 V 
Input Voltage | Vin 0~ Vic V 
Output Voltage Vour 0~ Vee V 

Ee 





| Operating Temperature Topr —-AQ ~ 85 
| 0 ~ 1000(V-.=2.0V) 


Input Rise and Fall Time 


tr, tf 








DC ELECTRICAL CHARACTERISTICS 


PARAMETER [SYMBOL 


High-Level 


Input Voltage Vin 


TEST CONDITION 





Ta=25°C 





< 
2 
Ole 


MIN. | TYP. 


TC74HCO8AP/AF/AFN 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 


until 300mW. 


eae UNIT 











Low~—Level 
Input Voltage 


ViL 





a ————— 


~ 





High-Level 


Output Voltage Vou 








Low-— Level 


Output Voltage Vou 


Input Leakage Current 
Quiescent Supply Current 


Ty 
Toc 


atl 





Nin = 
ViHor Vi 


Iq} =—5 
ee OH = 709. 2mA\ f 


Vin= 
Vin or Vj, 


SRDRO Nerve MS Cats 
Vix =Vcc or GND 
Vix =Voc or GND 


mow ona o ol 


Io) =-20uA 


or ee eee 











-| 


tg; =-4 mA 


an 





| 
Bere | 








Igy, =20 wA 


Toy. = 4 mA 
ToL =5,2mA 











a even rane Bad 


Sela ee 
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iS ee oe ler eee 
rs) 


o 





























TC74HCO8AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°C, Input t;=t;s=6ns) 


PARAMETER SYMBOL TEST CONDITION aha! MAX. [UNIT 
. 
on ns 
Propagation eles Time DLA 6 12 
ae 


AC ELECTRICAL CHARACTERISTICS(C, =50pF,Input t-=t;=6ns) 


Ta=25°C |Ta=—40 ~85°C | 
PARAMETER TEST CONDITION Voc | MIN. TYP. MAX. pA 


























| Voc | 
t 20 
Output Transition Time a 2 4.5 = : = i 
'THL 6.0 6 16 
2.0 24 
4.5 
0 


o> 








ns 
95 | 
16 


ee — 
ee ee 


Note (1) Cpp is defined as = value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc ep © pp? Voce fit! q /4(per Gate) 
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TC74HC10AP/AF/AFN 


TRIPLE 3-INPUT NAND GATE 


The TC74HC10A is a high speed CMOS 3-INPUT 
NAND GATE fabricated with silicon gate C*MOS 
technology. 
It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 14 
dissipation. 1 
The internal circuit is composed of 3 stages including DIP14 (3 DI4A—P) 
buffer output, which provide high noise immunity and 


stable output. 
All inputs are equipped with protection circuits against us 14 
static discharge or transient excess voltage. 


1 1 
FEATURES: MFP 14 SOP 14 

¢ High Speed vs+s++tessestssesseeteeeeeeeeees tod=6ns(typ.) at Voc=5V (F14GB-P) (SOP 14—P-—225A) 
¢ Low Power Dissipation +++++++++++++» [gg =1 uw A(Max. Jat Ta=25°C 
* High Noise Immunity sree Vai =V xq, =28% Voc (Min. ) PIN ASSIGNMENT 
¢ Qutput Drive Capability ---------+-- 10 LSTTL Loads 

¢ Symmetrical Output Impedance ---|Ig)| =I 9g, =4mA(Min.) 
* Balanced Propagation Delays toLH = t pH 

e Wide Operating Voltage Range ‘-- Voc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS10 





(TOP VIEW) 
IEC LOGIC SYMBOL TRUTH TABLE 
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TC74HC10AP/AF/AFN — 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range v 
DC Input Voltage | \ Reals V 

a ae i 


DC Output Voltage 
Input Diode Current 
Output Diode Current 
DC Output Current | 

Bo Veron Coma | 


Power Dissipation 








*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 





















Storage Temperature 


~65 ~150 
300 














Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 





PARAMETER SYMBOL VALUE UNIT 
Supply Voltage 


Input Voltage Vix 





Output Voltage Vout 
Operating Temperature Topr 





Input Rise and Fall Time | tr, te 0~ 500(Voc=4.5V) 


0~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 



















































fa=29-C Ta=—40 ~85°C 
PARAMETER |SYMBOL TEST CONDITION Voc | MIN. | TYP. MAX UNIT 
High-Level 0 ee © i 7 
Ving 4, 5 3 1d =. ~ 
Input Voltage 6 0 19 _ _ 
Low-Level | el a ie ue 
Input Voltage VIL sa a a eo? 
ieee See sects OO eM Seal ak et ee 
2.0 1.9 2.0 = 
High-Level 2.5 | NIRS lor =~ 20H A) 45) 44 | 45 - 
Output Voltage Von V;,0r Vy. k-—-— 6. O| 5. J | 6.0 id 
IL lon =-4 mA] 4,5 4,18 4,3] = 
_ loi =-5.2mA] 6.0 | 5.68) 580; - | 5, 
2.0 ~ 0.0 0.1 é 
Io, = A} 4, - 0 0.1 : 
Low— Level Vo. Vix — OL 20 i : : = : 0 01 
Output Voltage Vor Vit IQ, =4 mA 15 0.17 0.26 ag 33 
| Lon op 2 6.0 _ 0.18 0. 26 ms 0.33 
Input Leakage Current Vw =Vcc or GND 6. 0 = | a ee ee te aA 
Quiescent Supply Current lec Viv =Vcc or GND | 6.0 = 10.0 | | 
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TC74HC10AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°, Input t,=t;=6ns) 


PARAMETER SYMBOL TEST CONDITION 


Output Transition Time 











Propagation Delay Time 

















tot 





AC ELECTRICAL CHARACTERISTICS(C, =50pF,Input t,=t;=6ns) 





PARAMETER SYMBOL| TEST CONDITION —— a ~85°C 


Output Transition Time 





Propagation Delay Time 

















Input Capacitance 
Power Dissipation Capacitance 
































Note(1) Cy is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
loc @pe=€ poe Voce fix +] cc /4(per Gate) 
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TC74HC 11AP/AF/AFN 


TRIPLE 3-INPUT AND GATE 





The TC74HCI1IA is a high speed CMOS 3-INPUT AND 
GATE fabricated with silicon gate C7MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 4 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

© High Speed ss+++erreerrerereeseeeseeees ty =Ins (Typ. )at Voc=5V 

¢ Low Power Dissipation :+++++++++- Ioc=1 u A(Max.)at Ta=25°C 
e High Noise Immunity srrrrrssesseee Vat = Wnt 28% Voc (Min.) 
¢ Output Drive Capability --+:--++:*-+ 10 LSTTL Loads 

¢ Symmetrical Output Impedance °* | In| =Ig, =4mA(Min.) 


(F14GB-P) (SOP 14—P—225A) 





¢ Balanced Propagation Delays -*-:*: totH = tpHL 
¢ Wide Operating Voltage Range ** Vcc (opr. )=2V~6V 
¢ Pin and Function Compatible with 74LS11 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 
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TC74HC11AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE UNIT 
















































































Supply Voltage Range a2 Voc io —0.5~7 V *500m W in the range of Ta= 
DC Input Voltage Vix -0.5 ~Vo-+0.5 ae: ee 
DC Output Voltage | Your | —0.5 ~Vect0.5 | ov —10mW/°C Hoi ve applied 
Input Diode Current lie +20 until 300mW. 

Output Diode Current Lo i 7721) 

DC Output Current Lop = E25 

DC Vec/Ground Current a as +50 

Power Dissipation | Fp at 500( DIP) */180( MFP) 

Storage Temperature Tstg al -65 ~150 














Lead Temperature 10sec 


300 





PARAMETER 
Supply Voltage 














Input Voltage 

Output Voltage 
Operating Temperature 
0 ~ 1000(Voc=2.0V) 
Input Rise and Fall Time 0~ 500CVec=4.5V) 
0~ 400(Vcec=6.0V) 














DC ELECTRICAL CHARACTERISTICS 
PARAMETER | SYMBOL TEST CONDITION 





High-Level 
Input Voltage 














Low-Level 
Input Voltage J 




















See a PE | 


me FS CP OO WOO OT 
Se 


co ~] 





High-Level Va= Igy =-20uA 
Output Voltage VinorVit Rea 


Ion =—-5,2mA 


























Low-Level Vin= Iq. =20 wA 
Output Voltage Vi, orVi. 








es =4 mA 
Io. =5, 2mA 

Input Leakage Current =a Vi =Vcc or GND 

Quiescent Supply Current I Vix =Vcc or GND 


So 





























Sy renee te BS |e et ee aioe ae ee ae ee 


OOO oo o1 QO oem oi 








| 


| 
ie 
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TC74HC11AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C) 


ee 

TH 
ee ed 
oe 








Output Transition Time 















Propagation Delay Time 


AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t,=t;=6ns) 
PARAMETER  |SYMBOL| TEST CONDITION Ta=2o" C Ta=—40 ~85°C | yyy 
Wee MIN [TYP, [MAX: | MIN, [MAX 


Output Transition Time 


Propagation Delay Time 


Input Capacitance a 
Power Dissipation Capacitance_| Cpp(1) eae ress we 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from _ the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Ioc @pp7C PD ° Va ef wl ee /3(per Gate) 
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TC74HC14AP/AF/AFN 


HEX SCHMITT INVERTER 


The TC74HC14A is a high speed CMOS SCHMITT 
INVERTER fabricated with silicon gate C*MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the 
TC74HC04A but the inputs have 25% V(. hysteresis and 
with its schmitt trigger function, the TC74HC14A can be 
used as a line receivers which will receive slow input 
signals. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

¢ High Speed s++++essssseeeseeees tog=lins(typ.) at Voo=5V 

¢ Low Power Dissipation Igc=1uA(Max.)at Ta=25°C 
* High Noise Immunity «rere Vip=l.1V at Voc=oV 

¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance -+-| I 4, |=Io,=4mA(Min.) 


14 


1 
DIP14 (3 DI4A—P) 


(F14GB-P) (SOP 14—P—225A) 


¢ Balanced Propagation Delays tout pu. 
* Wide Operating Voltage Range --- V.,.(opr)=2V~6V 
e Pin and Function Compatible with 74LS14 





SYSTEM DIAGRAM,WAVEFORM 


(TOP VIEW) 





ICE LOGIC SYMBOL TRUTH TABLE 
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TC74HC14AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range 


DC Input Voltage =0.5 ~Voct0.5 V 










*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 





—0.5 ~Voot0.5 —10mW/‘C shall be applied 
I on 30m 

mA 

“85 ~15 : 

0 

RECOMMENDED OPERATING CONDITIONS 


PARAMETER _ | SYMBOL 


Supply Voltage 











Output Voltage Vout 0~ Voc ae 
Operating Temperature Topr -40 ~ 85 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 











te) 














































Positive 2 fo 125) Ss eo ae 
Threshold Vis 45/23 127 | 315| 23 | 315] V 
Voltage 6.0 |. 3.0 |. 35 | 42 1.30 | 42 
Negative 201 0.38 | 0.651 0.9 | 0.3 | 0.9 
Threshold Ve. 45 | 1.13} 16 | 20 | 1.18) 20 
Voltage 6. 0 1.5 oso 2.6 15 
Hysteresis 201 038 | 0.6 Loe | 0,3 
a Vi 45/06 | 14 | L4 | 0.6 
ie es ee ee ee 
201 1.9 | 2.0 1.9 
eae ; lon =-20WA/ 4.5] 4.4 | 4.5 4.4 
pc aes . 6.0 | 5.9 | 6.0 5.9 V 
Set FAR ea Ae 
loy =-5.2mA] 6.0 | 5.68 | 5.80 5, 63 
Io. =20 wAl 451] - 0.0 | 0.1 - 0.1 
nae | Vo 6.0 | - 0.0 | 01 - ee, 
uses lo =5,2mA| 60] 
lo, =5.2mA]6.0] - 0.18 | 0.26 | — 0. 33 
Vin Vice or GND 0 0 ee ee es), 
Vx =VecorGND [60] - [ - [ 10 [ - [| 100|* 
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TC74HC14AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C) 


PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. [UNIT 
CTHL ae 
= 11 Pall 


Propagation Delay Time (pl 
DHL 











AC ELECTRICAL CHARACTERISTICS(C, =50pF,input t-=t;=6ns) 


PARAMETER ___|SYMBOL| TEST CONDITION Ta=25°C Ta=~40 ~85°C | uy 
Vac | MIN. | TYP. [MAX. 
; = 05 


Output Transition Time 








Propagation Delay Time 














Input Capacitance \ 
Power Dissipation Capacitance | Cpp(1) 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
lec opd=C pp e Voc efix tI /6(per Gate) 
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TC74HC20AP/AF/AFN 


DUAL 4-INPUT NAND GATE 


The TC74HC20A is a high speed CMOS 4-INPUT NAND 
GATE fabricated with silicon gate C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


14 


1 
DIP14 (3 DI4A—P) 


FEATURES: 

* High Speed srrrrssrerseereeereeeeeseeeees tog=8ns(Typ.)at Voo=5V 

¢ Low Power Dissipation Igc=1 uw A(Max. Jat Ta=25°C 
* High Noise Immunity <--rr+++-+-* Vig =Vn1, 28% Voc (Min.) 


MFP 14 
(F14GB-P) 


¢ Output Drive Capability :*----:::::- 10 LSTTL Loads 

* Symmetrical Output Impedance °° | IQ4y | =IgQ, =4mA(Min.) 
* Balanced Propagation Delays toLH = tpHL 

* Wide Operating Voltage Range --* Voc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS20 





IEC LOGIC SYMBOL 
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TC74HC20AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


VALUE uN 
5 
DC Input Voltage Vin —0.5 ~ Veco t0.5 
DC Output Voltage Vour —0.5 ~Ve-+0.5 
20 
DC Output Current 
7 
FPower Dissipation |B, | 500(DIP)«/180(MFP) 
“05 ~150 
30 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
Input Voltage 


Output Voltage 















*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—10mW/*C shall be applied 
until 300mW. 















0 ~ 1000(Voc=2.0V) 
0~ 400(Voc=6.0V) 


High-Level 
Input Voltage 


Low-— Level 
Input Voltage 





High-Level 
Output Voltage 





Se ee 
m|co me CO 


ol 
jor) 
oo © 

=| Se ee 
CowW!m uo © 
oe — 


Low-Level Vv 
Output Voltage OL 


Input Leakage Current Lin 


Quiescent Supply Current lec 
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TC74HC20AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C ) 


a co 


AC ELECTRICAL eee eeee Input eae aoa 


Ta=25" Sg Ta==0 ~85 IRR UNIT 


30° 


Propagation Delay Time 





> = 
> on 


on 


‘Input Capacitance | Cy | SCS 1 BH 
Power Dissipation Capacitance | Cpp(1)}  si(i‘sC‘*”r 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is — from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Toc qe =C pp *° Voc * fin +1cc /2(per Gate) 
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TC74HC21AP/AF/AFN 


DUAL 4-INPUT AND GATE 


The TC74HC21A is a high speed CMOS 4-INPUT AND 
GATE fabricated with silicon gate C?MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages, including 
a buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


14 


1 
DIP14 (3 DI4A—P) 


4& a M& Ra 
u 1 


FEATURES: 
e High Speed TEOVUPTUETEOTIOTTSTEe Tre TT rs: tod =10ns(Typ. )at Vcc =5V 
¢ Low Power Dissipation Ioc=1l uw A(Max.)at Ta=25°C 


MFP 14 SOP 14 
(F14GB-P) (SOP 14—P—225A) 





¢e High Noise Immunity Vanity = Vn 28% Voc (Min. ) 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance °* | Igy | =Ig, =4mA(Min.) 

e Balanced Propagation Delays totH = tpHL 

¢ Wide Operating Voltage Range °-- Voc (opr.)=2V~6V 

e Pin and Function Compatible with 74LS21 


PIN ASSIGNMENT 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 


X : Don’t Care 





139 








TC74HC21AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 























ee ee 
ng factor of 
- unt 300m 
io mA 
Power Dissipation | Le eye 500( DIP) «/180(MFP) 
Storage Temperature —65 ~150 

Le 


Lead Temperature 10see | 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL | VALUE UNIT 
















Supply Voltage v 
Input Voltage Vin 0~ Vo VO 






Operating Temperature Topr —-40 ~ 85 


ty ’ tf 


DC ELECTRICAL CHARACTERISTICS 


0 ~ 400(Voc=6.0V) 
PARAMETER |SYMBOL! TEST CONDITION _| Ta=—40 ~85°C fp 
V 


High-Level Vv 
Input Voltage 1H 
Low- Level Vv 
Input Voltage iL 
Vou 














Input Rise and Fall Time 







<— 

OQ 
— 
Oo 


e e 


on 


SE ae Dag 
Sores 


mo 
tho Re 








are ee 
re on 
on 


oo Ww Ot 
on 
P<] <| 


mb 
co Gt O1 
oO 


De PD we polar po 
ouoogon a ;cu © 


Ion =-20 UA 
Tou =—4 mA 
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Input Leakage Current Vin =Vcc orGND [6.0] —- | 
= uA 
Quiescent Supply Current Vin =Vcc orGND | 6.0 | —- | 0 








TC74HC21AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°C ) 


Output Transition Time 





Propagation Delay Time 





AC ELECTRICAL CHARACTERISTICS (C, =50pF Input t,=t;=6ns) 


Ta=25 eS ee Ta=—40 ~85°C 
ieee eee ee [MAX.| 


cl 
i 






Output Transition Time 
















Propagation Delay Time 


Input Capacitance 
Power — Capacitance | Cpp(1) 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is seas Tro ze the 
operating current consumption without load. 


Average operating current can be obtained by the equation: 
Icc @pp= pp* Voce f n+] co /2(per Gate) 
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TC74HC27AP/AF/AFN 


TRIPLE 3-INPUT NOR GATE 


The TC74HC27A is a high speed CMOS 3-INPUT NOR 
GATE fabricated with silicon gate C°7MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


14 


1 
DIP14 (3 DI4A—P) 


1 





MFP 14 SOP 14 
FEATURES: (F14GB-P) (SOP14—P-225A) 
e High Speed 20:0 0.08:b.00;0 0 o'0ie.eib06'0 bebew dereeee ees tpd=7ns(typ. )at Vcc =5V 
* Low Power Dissipation -+++++++++++* Icc=1 uw A(Max.)at Ta=25°C PIN ASSIGNMENT 


¢ High Noise Immunity «rrressereeres Vagy= Vxi_=28% Voc (Min.) 
¢ Output Drive Capability --++--+---- 10 LSTTL Loads 

¢ Symmetrical Output Impedance «+ |Io4|=Io, =4mA(Min.) 

¢ Balanced Propagation Delays t pH tpHL 

¢ Wide Operating Voltage Range --- Voc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS27 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 


X . Don’t Care 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 





Supply Voltage Range 





DC Input Voltage 








DC Output Voltage . 











Input Diode Current 












































Power Dissipation 














500( DIP) */180(MFP) 











Storage Temperature 





=bo. 150 











Lead Temperature 10sec 





Supply Voltage 





Input Voltage 
Output Voltage 
Operating Temperature 


Input Rise and Fall Time 











300 




















0 ~ 1000(Voc=2.0V) 
0~ 500( Voc =4.5V) 
0~ 400(Voc=6.0V) 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER [SYMBOL 


High-Level 
Input Voltage 


TEST CONDITION 








Ta=25°C 





< 
& 


MIN. 


TYP. | MAX. MAX. 


TC74HC27AP/AF/AFN 


*500mW in the range of Ta= 


—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
~10mW/‘C shall be applied 
until 300mW. 


Ta=~—40 ~85°C 





Low-Level 
Input Voltage 











High-Level 


Output Voltage 





Low-Level 
Output Voltage 


Input Leakage Current In 



































Quiescent Supply Current loc 











DD B/D AND AOS ND SNS pw 
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TC74HC27AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C, Input t,=t;=6ns) 


PARAMETER TEST CONDITION 


Output Transition Time 











Propagation Delay Time 





AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t,=t;=6ns) 


PARAMETER TEST CONDITION Vis 


Output Transition Time 


Propagation Delay Time 


Input Capacitance 
Power Dissipation Capacitance 


Note(1) Cpp is defined as ca — of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Toc oop =C pp * Voc * fix +1qc /3(per Gate) 
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TC74HC30P/F 


TC74HC30P/F 8-INPUT NAND GATE 


The TC74HC30 is a high speed CMOS 8-INPUT NAND GATE fabricated with silicon gate 
CMOS technology. 






It achieves the high speed operation similar to equivalent LSTTL while maintaining 







the CMOS low power dissipation. 





The internal circuit is composed of 5 stages including buffer output, which enables 


| high noise immunity and stable output. 






All inputs are equipped with protection circuits against static discharge or 






transient excess voltage. 






FEATURES: 
High Speed 4 p24 iesiceue cag 










- Low Power Dissipation ..... Icc=luA (Max.) at Ta=25°C 





- High Noise Immunity ........ VNIH=VNIL=28% Vcc (Min. ) 
¢ Output Drive Capability .............. 10 LSTTL Loads 










- Symmetrical Output Impedance .... Tou |=Io9,=4mA (Min. ) 






* Balanced Propagation Delays ..........0.- oy tyLHstpHL 






a 


Wide Operating Voltage Range ...... 






DIP14(3D14A-P) 


14 


1 
MPP14(F14GB-P) 





Supply Voltage Range 











PIN ASSIGNMENT 
DC Input Voltage 


|DC Output Voltage 














Input Diode Current 





Output Diode Current 








DC Output Current 
DC Vcc/Ground Current 





500(DIP)* 


Power Dissipation 180 (MFP) 








Storage Temperature -65 % 150 





|Lead Temperature 10sec 





(TOP VIEW) 
NC : No Connection 


* 500mW in the range of Ta=—40°C%65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 
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TC74HC30P/F ——_—_—_—_—_<_<$_$_<_<—— ———————————————— 


INPUT and OUTPUT 
LOGIC DIAGRAM EQUIVALENT CIRCUIT 


Gc Oo ys HB Ye Oo Ww PF 











Input Rise and Fall Time | tr, t¢j0~1000(Vcc=2.0V) 
0 v500(Vcc=4.5V) 
0 ~ 400(Vcc=6. 0V) 





DC ELECTRICAL CHARACTERISTICS 


[rn | svat] set cmc rf fe | | 


High-Level 
Input Voltage 















VIH i: fee 
6.0 | 4.2 















Low-Level 
Input Voltage 




















High-Level 








Output Voltage 





ON: SN RG) GON ES 
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TC74HC30P/F 


DC ELECTRICAL CHARACTERISTICS (Continued 


PARAMETER SYMBOL TEST 


Low-Level 







Ta=25.°C Ta=-40V85°C a 
_ JL 


) 
CONDITION 











.O 
























— V 
PRE ough aeee VoL I 4mA 
OL- 
= Top=5-2mA 
Input Leakage 
I _ 
Current IN Vin=Vec or GND 
Quiescent ” 
7 I VIN=V GND 
Supply Current CC IN=Vcc or 


AC ELECTRICAL CHARACTERISITCS (Cy=50pF, Input ty=t¢=6ns) 


PARAMETER SYMBOL | TEST CONDITION 


0 30 75 





Output Transition Time 








Propagation Delay Time 


Input Capacitance 















Power Dissipation 
Capacitance 






Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. Iec(opr.)=CpD- Vcc: f1N+Icc 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


Icc(opr.) TEST CIRCUIT 





INPUT WAVEFORM IS THE SAME 
AS THAT IN CASE OF SWLITCH- 
ING CHARACTERISTICS THST- 











TC74HC32AP/AF/AFN 


QUAD 2-INPUT OR GATE 


The TC74HC32A is a high speed CMOS 2-INPUT OR 
GATE fabricated with silicon gate C*MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation.. 

The internal circuit is composed of 2 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 





FEATURES: 

e High Speed vee beeen cee ee rovces ves ccesnnees tod=6ns(typ. )at Vec=oV 

¢ Low Power Dissipation «+++ Toc =1u A(Max. Jat Ta=25°C (FI4GB-P) (SOP 14—P—225A ) 
a Hiph: Noice Tmimunliyseeeeeey Ge = Va = 8h Vi | 

¢ Output Drive Capability +-+--+-+ 10 LSTTL Loads PIN ASSIGNMENT 


¢ Symmetrical Output Impedance --| Ig,| =Iq, =4mA(Min.) 
¢ Balanced Propagation Delays - tpi =tpHi 

¢ Wide Operating Voltage Range -- Voc(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS32 


(TOP VIEW) 





IEC LOGIC SYMBOL | TRUTH TABLE 
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—_—_—_—_—— C7 4032 AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Supply Voltage Range 


SYMBOL 


usa | FS cena | 





DC Input Voltage 








DC Output Voltage 





cat De kD Ps. ae tc t 
Input Diode Current 





70.5 ~Vec+0-5 





+ 20 





Output Diode Current 





= 20 





DC Output Current 


ane) 








£30 





Power Dissipation 





| 500(DIP)*/180(MFP) 





‘Storage Temperature 





~65 ~150 





Lead Temperature 10sec 


Supply Voltage 





Input Voltage 








300 


aoe’ 














OVE 





Output Voltage 


oe et 


Operating Temperature 


Input Rise and Fall Time 


vi peal 








0~ 5000 Ve =4.5V) 


DC ELECTRICAL CHARACTERISTICS 








*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—-10mW/°C shall be applied 


nti) INN W 


VY 
Uiibst GUUS 








































































PARAMETER |SYMBOL| TEST CONDITION : A ER ee 
ee 20 | 1.5 - = 1.5 = 
ae ae ie es) Beige) = a eee oe ey 
| ; a ae ae 0.5 = 0.5 
ee Vib Aa) - 1.35] - 1.35 | V 
6.0 — - 1.8 - | 18 
P20) 19 | 2.0 S 1.9 = 
| lot =-20uA 5 - ~ 
Vall, é : 0.1 
Sate ROMA S Vin or Vi Ty, =-4 mA} 4,5 4.18 4,31 — | 413) = 
_ loo =—-5.2mA/ 6.0 | 5.68 | 5.80 | - | 5.63 — 
2.10). = 0.0 0.1 = 0.1 
ee A| 4! ~ ~ 
Low~ Level V vine ot — eS 7 : = ; V 
Output Voltage ee V},,0or Vi. = : ee ae a seas rage 
Ig, =4 mA] 4.5 - O47 || 0,26 - 0. 33 
l a5 Ig, =5.2mA | 6.0 | - 0.18 | 0.26 ~ 0. 33 
Input Leakage Current | Ji, | Vix =Vcc or GND 6.0 eal = eh ee ee ee A 
Quiescent Supply Current lec Vin =Vcc or GND 6.0 = 1.0 10. 0 ‘i | 
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TC74HC32AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C, Input t,=t;=6ns) 


PARAMETER TEST CONDITION MIN. TYP. MAX. jUNIT 


Output Transition Time 





Propagation Delay Time 














AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 


PARAMETER _ |SYMBOL| TEST CONDITION 


Output Transition Time 











Propagation Delay Time 








Input Capacitance Cr = 9 10 = 10 


Power Dissipation Capacitance | Cpp(1) — 9] = = as pF 























Note(1) Cy is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc opa=© poe Vocs fix +] qe /4(per Gate) 
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TC74HC42AP/AF/AFN 


BCD-TO-DECIMAL DECODER 


The TC74HC42A is a high speed CMOS BCD-to- 
DECIMAL DECODER fabricated with silicon gate C*MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LOTTL while maintaining the CMOS iow power 


dissipation. 1 

A BCD code applied to the four inputs (A-D) sets a low 
level at one of ten decoded outputs. A illegal BCD code 
such as eleven thru fifteen sets all outputs high. This 
device can be used as 3-to—8 LINE DECODER when input 
D is held low. 

This device is useful for code conversion , address 
decoding , memory selection , multiplexing , or readout 
decoding. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. PIN ASSIGNMENT 


DIP16 (3D16A—P) 


MFP 16 
(F16GC-P) (SOP16—-P-—225A) 





FEATURES: 

¢ High Speed tpa=l8ns(Typ.)at Voc=5V 
* Low Power Dissipation Icc=4u A(Max. Jat Ta=25°C 
¢ High Noise Immunity VNIH = VMIL=28% Voc (Min. ) 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance :::| Ion | =o. =4mA( Min.) 

* Balanced Propagation Delays tot tyr 

¢ Wide Operating Voltage Range ::: Vcc(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS42 


—) 


<I <i <I ~<!l <I <I <! 
on w 


Qa bee 
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(TOP VIEW) 





ICE LOGIC SYMBOL 


BCD/DEC 
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TC74HC42AP/AF/AFN 


TRUTH TABLE 










| BCDINPUTS | INPUTS DECIMAL OUTPUTS 


| BCDINPUTS | DECIMAL OUTPUTS 
“fo tele Al wlalw] wm wim wale 
























= 

ra : a i lee : : : : : : 
274 H|itL|]HI]HI|]LIHI| HHI HI! HI HI 4a 

3 1 L H|HI HI #H|HItl]xHI{ HHI] HI HTH 

41 LitlHinHtinH i Hi tintin aA! HI 4a 
an ee Lj HI HI] HI! HI] HI Hit! HI HI Hd a 
| 6 L H L H | H | H H H H L H H H 
P7 yb H|}HI|H!] HI] HH! HI HI] HI LI HI H 
ig lu ti ettuin t+ wtvwlawla!laAl ale la 
9 L H|H|H|]|HIHI HI HI HEIL 

| | . 


X; Don’t care 





SYSTEM DIAGRAM 





152 


ABSOLUTE MAXIMUM RATINGS 










DC Output Voltage 














Input Diode Current 


Output Diode Current 


DC Output Current 
DC Ve-/Ground Current 








Power Dissipation 





Storage Temperature 





Lead Temperature 10sec 





PARAMETER VALUE Ene 


Supply Voltage Range 
DC Input Voltage 





























TC74HC42AP/AF/AFN 


*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—j0mW/°C: shall be applied 
until 300m W. 





—0.5 We +0.5 

—0.5 ~V-+6.5 
lik 20) mA 
lour - 2225 mA 
loc +50 mA 
Py | 500(DIP)«/180(MFP) | mW 
T stg | —-65 ~150 “C 
qT, 300 0 





RECOMMENDED OPERATING CONDITIONS 








0 ~ 1000( Voc=2.0V) 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


High— Level 
Input Voltage 





| Low-Level 
Input Voltage 


High-Level 


Output Voltage 


SYMBOL 


TEST CONDITION 











Low-Level 


Output Voltage 


VIN = 
Vipor Viz, 


Vcc 


Ta=25°C 





MIN. 


ie 





sane) Kaw) 





log =~ 20 0A. 





Nor =-4 mA 





Vin = 
Viz ,0r Vit 


Jo =—-5 ImA 
Iq, =20 uA 


Ig, =4 mA 
bono, 2m x 








= = 
Input Leakage Current 








Quiescent Supply Current 


i 








Lt Vn, bat (ce or ‘GND 


. Vin =Vec or GND 


eae hed a aaa ad Pa agi 
Sisto 


SF Se eS 
aumonoon 
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ecieregee S 
eet) Ramos omy 
oe 


Ta=—40 ~85C 
MAX. MIN. MAX [UNIT 
. ‘, 
4.2 
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TC74HC42AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°C, Input t-=ts=6ns) 


PARAMETER |SYMBOL| TEST CONDITION a Re Ee 


ae 
= ns 












AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t-=t;=6ns) 


, Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL MIN. 1 TYP. MAX, UNIT 


Output Transition Time 























Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Toc opp =C pp * Voce fin tIqc /4(per Gate) 
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TC74HC51AP/AF/AFN 


DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE 


The TC74HC51A is a high speed CMOS 2-WIDE 
2-INPUT/3-INPUT AND/OR/INVERT GATE fabricated 
with silicon gate C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 14 

It contains a 2-WIDE 2-INPUT AND/OR/INVERT 
GATE and a 2—-WIDE 38-INPUT AND/OR/INVERT 
GATE. 

The internal circuit is composed of 3 stages (2-INPUT) 
or 0 stages (8-INPUT) including buffer outputs, which 
provide high noise immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


1 
DIP14 (3DI4A—P) 


(F14GB-P) (SOP14—P—225A) 
FEATURES: 

° High Speed aga Bnisiss aie nisin eedeaelnaates “fo 10 ns(Typ. )atVoc=5V PIN ASSIGNMENT 
* Low Power Dissipation ***t*+****"*** Iq¢=1 u A(Max. )atTa=25°C 
¢ High Noise Immunity VntH= VnNIL=28% Vcc (Min.) 
¢* Output Drive Capability --+-:::+-: 10 LSTTL Loads 

¢ Symmetrical Output Impedance -*- | Ioy | =Iq, =4mA(Min.) 

¢ Balanced Propagation Delays tpLH = tpHL 

e Wide Operating Voltage Range -*: Vcc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS51 





(TOP VIEW) 





IEC LOGIC SYMBOL 
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TC74HC51AP/AF/AFN ——— 


TRUTH TABLE 


X:Don't care X:Don’t care 





SYSTEM DIAGRAM 
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TC74HC51AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 














Supply Voltage Range Voc —0.5~7 V *500mW in the range of Ta= 
7 meee eee, | ee —40°C~ 65°C, From Ta=65°C 

pi PeDUE Neaee Vin Stoel » to 85°C a derating factor of 

DC Output | Voltage Vout —0.5 ~Voc 0.5 _ oe Vv = -10mW/°C shall be applied 

Input Diode Current Lk +20 mA until 300mW. 

Output Diode Current 9) mA 


DC Output Current ste 25 


DC V¢-/Ground Current 


loc 
Power Dissipation 


Storage Temperature 


Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 














0 ~ 1000(Voc=2.0V) 
0~ 500(Vee=4.5V) 








DC ELECTRICAL CHARACTERISTICS 


| PARAMETER [SYMBOL] TEST CONDITION Ta=25'C Ta=—40 ~85°C UNIT 











































































Voc | MIN. | TYP. | MAX. 
High level 2.0 ia 7 7 Le a 
fast Voltaze Vig 4.5 oi LO 3. 15 | 
6. 0 4,2 = = 4.2 
Low~—Level 7 ; ; : ae V 
Input Voltage 6 0 7 9 
a | cee 2.0 
High—Level [ Vinge low ="204 A 2 : 
| Output Voltage oa Vipor Vi. Ito =i ak 1 = 
a ee : 
el 
| ee 
Low-Level Va Vin = we ‘ ; V 
Output Voltage Vi,;or Vit, ly =] as | 0. 33 
Lee =) 0,33 
| Input Leakage Current +1.0 ‘A 
Quiescent Supply Current 10. e 
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TC74HC51AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS (C, =15pF, Voc=5V,Ta=25°C, Input t,=t;=6ns) 


t THL 
t a 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 


Ta=25° Cs Ta=—40 ~85°C 
| PARAMETER ‘SYMBOL TEST CONDITION -y— CONDITION TEST CONDITION F-yas wane [AYR. [MARC MIN. [Max UNIT 


t 0 
Output Transition Time al 
Tt i 
Propagation Delay Time 


Input Capacitance 
Power Dissipation Capacitance FL cea cSTe See ee oes ae 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is ae from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Toc @p =C po * Voc * fin +1cc /2(per Gate) 
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TC74HC73AP/AF 


The TC74HC73A is a high speed CMOS DUAL J-K FLIP 
FLOP fabricated with silicon gate C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 


Pm ee ee 


Dependiig on the logic levels applied to J and K input, 
this device changes state on the negative going transition 
of clock input pulse (CK). 

The clear function is accomplished independently of the 
clock condition when the clear input (CLR) is taken low. 

All inputs are equipped with protection circuits against 






DIP14 (3D14A—P) 


— 


1 
MFP14 (F14GB—P) 


static discharge or transient excess voltage. 

FEATURES: 

* High Speed vrrrrrsrerseeeteeeereeseetees fly =55MH2(Typ.) Voc=5V 
¢ Low Power Dissipation Iqc=2u A(Max.)Ta=25°C 

hg High Noise Immunity Va= Vu =28% Voc (Min. ) 
* Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance °° | Igy | =Igq.=4mA(Min.) 

¢ Balanced Propagation Delays tou tp PIN ASSIGNMENT 
¢ Wide Operating Voltage Range -:: Voc (opr)=2V~6V 
¢ Pin and Function Compatible with 74LS738 





TRUTH TABLE 


eae Te pe pa] PUnerion 
C [x [x [x ]|t|H [Cea 
PH [it [tt] Gn | Gn [No Change | 
TH[t[H{[a}t|H)] - | 
se 

N 


o Change (Top View) 





IEC LOGIC SYMBOL 
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TC74HC73AP/AF 


ABSOLUTE MAXIMUM RATINGS 







Supply Voltage Range 
DC Input Voltage 


DC Output Voltage Vas 0.5 a 40. 5 a 
input Diode Curren 
Output Diode Current 


DC Output Current 





























DC Ve-/Ground Current +50 


m 
Power Dissipation 500(DIP )«*/180( MFP) mW 
Storage Temperature T stg ~—65 ~150 C 
Lead Temperature 10sec T, 300 
RECOMMENDED OPERATING CONDITIONS 


[PARAMETER [vitor] VALUE ONT] 
Supply Voltage Cr 
Peet et 

Vout 


| Topr | 


























Input Voltage 
Output Voltage 
Operating Temperature 














0 ~ 1000(Vec=2.0V) 
0~ 400(Voc=6.0V) 








Input Rise and Fall Time | ty, te 





DC ELECTRICAL CHARACTERISTICS 
































































PARAMETER |SYMBOL Vac | MIN 
Hick Teva ‘i : . ci 
Input Voltage 6 0 | 1 9 a 
Low-Level ; : _ 7 
Input Voltage g 0 - a 
2.0 
High-Level Vix = low =~20H A : 
Output Voltage Vor Vi. = AS 
Ion =—5. 2mA]| 6.0 
| 2.0 
Low-Level vii ei 
Output Voltage Vi yor Vi. ia = aa 1 - = 
Vn =Vq or GND [6.0 
Vix =Voc or GND [6.0 
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*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—-10mW/°C shall be applied 
until 300mW. 




















—_——— 1074073 AP/AF 


TIMING REQUIREMENTS(Input t-=t=6ns) 















































Ta=25° Ta=—40 ~85°C 

SYMBOL! TEST CONDITION Vee TYP.) LIMIT LIMIT UNIT 
Minimum Pulse Width | tw.) ma ~ ts 20 
(CLOCK) twa a= . f 
; [ mls 6.0 = 13 16 
Minimum Pulse Width | . 2-0 | 7 19 Be 
(CLR) tw.) 4.5 = 15 19 
Cs ee weet, Sh 16 
[2.0 - 75 95 

Minimum Set-up Time] tg, 4.5 15 19 ns 
6.0 x 13 16 
| | 2.0 - 0 0 
Minimum Hold Time th 4.5 — 0 0 
aie 6-0) 0 | 

Minimum Removal Time 2.0 7 19 Jo 
(CLR) trem 4.5 _ 15 19 
6.0 re 13 16 
T 2.0 = 6 5 

Clock Frequency f 4.5 = 30 24 MHz 
6.0 = 35 28 




















AC ELECTRICAL CHARACTERISTICS (C, =15pF, Vec=5V,Ta=25°C) 
PARAMETER SYMBOL TEST CONDITION 


Output Transition Time 





Propagation Delay Time 
(CLOCK-Q,Q) 
Propagation Delay Time 
(CLR-Q,Q) 


Maximum Clock Frequency 












































PARAMETER __ |SYMBOL| TEST CONDITION ,—1 ee NIE 


Q 
oO 


CTL 


Output Transition Time t 
THL 

















t+— 








Propagation Delay Time | ty 4 




















Propagation Delay Time | ty 4 


(CLR-Q, Q) 








Maximum Clock 
Frequency 


Input Capacitance 


Power Dissipation Capacitance 


oOENIDE NDE MD HY} <1 
Ooo amo or GO o1 Oi@ o1 © 















































Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Tec e@pa =f pp ° Voc ° aN +l oe /2(per F/F) 
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TC74HC73AP/AF 


SYSTEM DIAGRAM 
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TC74HC74AP/AF/AFN 


DUAL D-TYPE FLIP FLOP PRESET AND CLEAR 


The TC74HC74A is a high speed CMOS D FLIP FLOP 
fabricated with silicon gate C°MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The signal level applied to the D INPUT is transferred 
to Q OUTPUT during the positive going transition of the 
CLOCK pulse. 

CLEAR and PRESET are independent of the CLOCK 
and are accomplished by setting the applopriate input to 
an “L” level. 


All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

© High Speed. «+ssessssesesessessesceeeeees fypqy =77MHa(typ. at Voc =5V 
¢ Low Power Dissipation -+++-+++++++++ [og =2 uA(Max. Jat Ta=25°C 
¢ High Noise Immunity «rere! Vag =Vaq, =28% Veco ( Min.) 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance =: | Ig,,|=Iq, =4mA(Min.) 

* Balanced Propagation Delays «+ tpt pa. 

¢ Wide Operating Voltage Range --- Voc(opr)=2V ~6V 

¢ Pin and Function Compatible with 74LS74 





TRUTH TABLE 


OUTPUTS 
Lan FUNCTION 
CLEAR 
PRESET 
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14 


1 
DIP14 (3 DI4A—P) 


(F14GB-P) (SOP 14—-P—225A) 


(TOP VIEW) 





IEC LOGIC SYMBOL 











TC74HC74AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Range Ver : , *500mW in the range of Ta= 

—40°C~ 65°C, From Ta=65°C 
DC Input Voltage : : to 85°C a derating factor of 
DC Output Voltage | ~10mW/°C shall be applied 
Input Diode Current until 300m W. 





Output Diode Current 
DC Output Current 
DC Voc/Ground Current 


Power Dissipation 500( DIP) «/180( MFP) 
Storage Temperature | —65 ~150 























Lead Temperature 10sec 300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 


Supply Voltage Voc 


Input Voltage Vix 





Output Voltage Vout 


Operating Temperature | Topr 
0 ~ 1000(V..=2.0V) 


Input Rise and Fall Time 0~ 500(Voc=4.5V) 
0~ 400(Voe=6.0V) 








DC ELECTRICAL CHARACTERISTICS 


Ta=—40 ~85°C 
PARAMETER |SYMBOL TEST CONDITION MAX. | MIN. [MAX. [UNIT 


High--Level 
| Input Voltage 


OQ 


— 





Low-Level 
Input Voltage 











High-Level 
| Output Voltage 





Conor o1 © 





Low-Level 
Output Voltage 


PO] et — 











“4 





WHesyescs 


Piro 


Input Leakage Current 
Quiescent Supply Current 




















D9] | 
om) 
p— 
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TC74HC74AP/AF/AFN 


TIMING REQUIREMENTS (Input t-=tr=6ns) 














































































PARAMETER SYMBOL} TEST CONDITION Ve 
Minimum Pulse Width | two.) ra 
(CLOCK) twat) 6.0 
ae eee 70 a! 
Minimum Pulse Width fae 1.5 - 15 19 
(CLR PR) 
a __| 6.0 eee 13 16 
2.0 = 75 95 
Minimum Set-up Time} tg, 4.5 a 15 19 ns 
i. 6.0 - 13 16 | 
2.0 — | 0 0 
Minimum Hold Time th 4.5 é 0 0 
6.0 i 0 0 
var | 12.0 9, 30COC*~*« 
finimum Removal Time t 15 _ ; 6 
(CLR, PR) Peon 
zal ls | 6.0 We eo | 4 5 zie 
2.0 = 6 5 
Clock Frequency 3 4.5 = 31 25 MHz 
6.0 5 36 29 














AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


PARAMETER SYMBOL TEST CONDITION 


Output Transition Time 
Propagation Delay Time 
(CLOCK—Q, Q) 


Propagation Delay Time 
(CLR, PR-Q, Q) 





























Maximum Clock Frequency 














Oo 
as 


Ta=25C Ta=—40 ~85°C 
PAR AMETES SYMBOL! TEST CONDITION - TYP. TMAX. | MIN. TMA UNIT 


Output Transition Time 


30 
tru 


OTL 
iat al 





Propagation Delay Time tout 
(CLOCK—Q, Q) ton. 


1 








Propagation Delay Time | tp 4, 
(CLR, PR—-Q, Q) COL 
sal 











lia 





Maximum Clock 
Frequency 








mMmolmomoloumoono 


EMAX 





marae 





Input Capacitance me IN | 




















Power Dissipation Capacitance | Cyp(1) 


Note (1) 
































i 


Cyp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Toc ep =Cpp e Voc efx +I /2(per F/F) 


165 











TC74HC74AP/AF/AFN 


SYSTEM DIAGRAM _ (1/2package) 
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TC74HC75AP/AF 


4-BIT D TYPE LATCH 


The TC74HC75A is a high speed CMOS D-TYPE LATCH 
fabricated with silicon gate CMOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains two groups of 2—bit latches controlled by an 
enable input (G1 e 2 or G8 4) and each group can be used 
in different circuits. 

Data apphed to the data inputs are transferred to the Q 
and @ outputs when the enable input is high.When the 
enable input is low,the outputs are not affected. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP16 (3D16A—P) 
1 


MFP16 (F16GC—P) 
FEATURES: 
© High Speed srrsssssssseseesereees toy =LOns(typ.)at Veo =5V PIN ASSIGNMENT 
¢ Low Power Dissipation Toc =2 u A(Max. Jat Ta=25°C 
* High Noise Immunity «reser Vay = Vag, =28% Voc (Min. ) 
¢ Output Drive Capability ---+-------- 10 LSTTL Loads 

¢ Symmetrical Output Impedance = | [5,;|=Ig,=4mA(Min.) 





* Balanced Propagation Delays + ty) pj)>t py, 
* Wide Operating Voltage Range --- Voc(opr)=2V ~6V 
¢ Pin and Function Compatible with 74LS75 


(TOP VIEW) 





TRUTH TABLE IEC LOGIC SYMBOL 


X:Don’t care 
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~ TC74HC75AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Supply Voltage Range : *500mW in the range of Ta= 











: Oe re eee —40°C~ 65°C. From Ta=65°C 
DC pul Voltage to 85°C a derating factor of 
DC Output Voltage | ; ~10mW/*C shall be applied 
Input Diode Current until 300mW. 








Output Diode Current 








DC Output Current 
DC Vec/Ground Current 


Power Dissipation 




















Storage Temperature 








Lead Temperature 10sec 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply Voltage L2H 








Input Voltage \ 0~ Voc 
| Output Voltage 0~ Vec 
Operating Temperature 
0 ~ 1000( Vc =2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Vec=6.0V) 


| | | Ta=25°C Ta=— 
PARAMETER |SYMBOL| TEST CONDITION <b MING TYP. TMAX> MIN. 




























































































©.) Vyyqor Vip To = mA 
| Silos = 52 
- =Vcc or GND 

















Voc 
High-Level . : : z : 7 . 
lt TH : P oe ag: : 
Input Vo aac | ae WC = 7 ee 
Low~— Level V a ee - 7 
Input Voltage ve nae ‘ ~ 
| a 201) 1.9 = 9° 
High-Level V Vix = a ee ay: a a V 
OH : ‘ oO. F ss 
penne arene | “HO TQpS-d mAT AS | 418 A 
eee See ____|fou ==5, 2mA 6.0 5 68 5, 63 
Low-Level | V tb Vi Io, =20 wA a 
Output Voltage Ol ra : 
6.0 
| 6.0 
6. 0 





- =Vcc or GND 
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TIMING REQUIREMENTS (Input t-=tr=6ns) 


PARAMETER 


Minimum Pulse Width 
(G) 


SYMBOL 


twap 


TEST CONDITION Vat TYP. 





Minimum Set-up Time 


af 





Minimum Hold Time 











Oo — DIM —& ROO) = PO 
oem Oy ee) eee ae) ae a) 





Ta=25°C 


TC74HC75AP/AF 


[Ta=—40 ~85°C 








AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


PARAMETER 


Output Transition Time 


UTHL 
Propagation Delay Time | ty 4; — 10 18 


t oH 


(DATA—Q, Q) 
Propagation Delay Time 
(GQ, Q) 


PARAMETER 


Output Transition Time 





Propagation Delay Time 
( DATA—Q,Q) 





nee 


SYMBOL 


tru 





tol 
t DHL 


SYMBOL 


tru 
trHL 


TEST CONDITION 


TEST CONDITION 


< 


oO > Po 








oe 


COL 
toHL 





Propagation Delay Time 
(G-Q,Q) 
Input Capacitance 
Power Dissipation Capacitance 
Note (1) 








tpLH 

tpHL 

Cin 
Cpp(1) 

















4 











8 








Ta=—40 ~85°C 








Ot ho | Oo — Po 
Smo lounge o1 O}AX 


! 


| 





ua 





operating current consumption without load. 


Average operating current can be obtained by the equation: 


Icc @pp =C pp * Voce fIN +Icao /4(per Latch) 
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MIN. 


























Cpp is defined as the value of the internal equivalent capacitance which 








is calculated from the 





TC74HC75AP/AF 


SYSTEM DIAGRAM 


G1+2 G3 +4 





g 6 
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TC74HC76AP/AF 


DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 


The TC74HC76A is a high speed CMOS J-~K FLIP FLOP 
fabricated with silicon gate C°MOS technology. 
It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power : 
y 


dissipation. 16 
In accordance with the logic level applied to the J and K 
inputs,the outputs change state on the negative going 


1 
DIP16 (3D16A—P 


transition of the clock pulse. 
CLEAR and PRESET are independent of the clock and ie 
are accomplished by alow logic level on the corresponding 
1 


input. 
All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. MFP16 (F16GC—P) 





PIN ASSIGNMENT 


FEATURES: 


© High Speed srrtrrtsssesereeesereeeeeees firs 65MHz2(Typ.)at Veco =5V 
¢ Low Power Dissipation :+**+++++*** Icc=2¢A(Max.)at Ta=25°C 
¢ High Noise Immunity rrrtsssss+*** VNTH = VNIL 28% Vcc ( Min.) 
¢ Output Drive Capability -+++++++++> 10 LSTTL Loads 

¢ Symmetrical Output Impedance °°: | Tor |=IoL=4mA(Min.) 

¢ Balanced Propagation Delays tpLH= tpHL 

° Wide Operating Voltage Range --: Vcc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS76 . 


on ©} Oo =» © PRO — 


(TOP VIEW) 





TRUTH TABLE IEC LOGIC SYMBOL 


OUTPUTS 


H | CLEAR 
L 


PRESET 


L 
H 
ete 

Qn | Qn | NO CHANGE 
so 


L 
TOGGLE 


























EG 
| Qn | Qn | NO CHANGE 


X:Don’t care 








171 





TC74HC76AP/AF 


ABSOLUTE MAXIMUM RATINGS 


- 
mA 
= 

Ps 
Tag 
7, 
















*500mW in the range of Ta= 
~40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 


































RECOMMENDED OPERATING CONDITIONS 


Vin 
| Vv 


0 ~ 1000(Vec=2.0V) 
0~ 500( Voc =4.5V) 

















Ta=—40 ~85°C 


1.5 


















Low-Level 
Input Voltage 













High-Level 
Output Voltage 






= 


























0.1 0.1 
| Low-Level Vo : i. V 
Jurpat Voltage 0.26 0.33 1. 
0, 26 0. 33 
: STstr > [21.0] 
Vin_=Vec_ or GND 20 eo 














——_—— ICT 4HC76AP/AF 


TIMING REQUIREMENTS (Input t-=tr=6ns) 





















































































ae 25°C Ta=—-40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION ve LIMIT CIMTE 
Minimum Pulse Width A y 
(CLOCK ) 6.0 
me ; 2.0 id i) 
Minimum Pulse Width ens 15 15 19 
(Cun) 6.0 13 16 
aa : Soe eee ies | 
2.0 75 95 
Minimum Set-up Time] tg, 4.5 15 19 ns 
a 6.0 _ 13 | 16 
2.0 0 0 
Minimum Hold Time th 4.5 0 0 
7 6.0 _0 0 
Minimum Removal Time | ie : 
rem . 
(CLR,PR) 6.0 Lo 43 16 
2.0 6 a) 
Clock Frequency f 4.5 31 25 MHz 
6.0 36 29 


Propagation Delay Time 


(CLOCK-—Q, Q) 
Propagation Delay Time 
(CLR,PR-Q,Q) 


Maximum Clock Frequency 


































Note (1) 





























PARAMETER SYMBOL! TEST CONDITION nes 
| ; 2.0 
Output Transition Time re 4.5 
UTHL 
ee ee 6.0 
2.0 
Propagation Delay Time | tyj, 4.5 
(CLOCK-@,Q) | tui 6.0 
Propagation Delay Time toLH A 
(CLR,PR-Q,Q) | toy, 6.0 
Maximum Clock 
P fax sa 
requency 6.0 
ater aetna 


Input Capacitance 
Power Dissipation Capacitance | Cpp(1)| sis 


Cpp is defined as the value of the internal equivalent capacitance which is 


operating current consumption without load. 


Average operating current can be obtained by the equation: 


Toc ep =C pp : Voce fn +Igc /2(per F/F) 
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MAX MIN. 























Ta=—40 ~85°C 











MAX. 


UNIT 


31 | ns 


MHz 


calculated from the 


TC74HC76AP/AF ——_—<&<— —_—_$_ ____ __ ———————_——__—_—_—_—_——_————— 


SISTEM DIAGRAM (1/2 package) 


CLOC p 
9 


mee: a 
i “Spee Sp SE 


© 


oJ 
ated a 
1S p 
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TC74HC77AP/AF 


4-BIT D TYPE LATCH 


The TC74HC77A is a high speed CMOS 4—BIT D-TYPE 
LATCH fabricated with silicon gate C’7MOS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissiparion. 

It contains two groups of 2—bit latches controlled by an 
enable input (G1, 2 or G8, 4) and these two groups may be 
used in different circuits. 

The data applied to the data inputs are transferred to 
the respective @ outputs when the enable input is held 
high. When the enable input is low, the outputs remain at 
the level at the time the enable goes low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP14 (3D14A—P) 


‘gt 


MFP14 eee 





FEATURES: PIN ASSIGNMENT 
¢ High Speed tog =10ns(Typ.)at Voc=oV 
* Low Power Dissipation Ioc=2 u A(Max. Jat Ta=25°C 
* High Noise Immunity strertttsts+** Vagy = Vn 28% Voc (Min.) 
¢ Output Drive Capability --++-+-++--- 10 LSTTL Loads 

¢ Symmetrical Output Impedance **: | Iqy| =Io, =4mA(Min.) 

¢ Balanced Propagation Delays tpLH = tpHL 

¢ Wide Operating Voltage Range -*: Voc (opr.)=2V~6V 

¢ Pin and Function Compatible with 74LS77 


(TOP VIEW) 
NC:NO CONNECTION 


IEC LOGIC SYMBOL TRUTH TABLE 





a OUTPUTS 


X : Don’t care 
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TC74HC77AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range 
DC Input Voltage 








*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
-—10mW/*‘C shall be applied 
until 300mW. 







+20 











+20 mA 

225 
DC Vq./Ground Current Toc _ +50 mA 
Power Dissipation 500( DIP) «/180(MFP) mW 
‘Storage Temperature Tstg | —65 ~150 °C 
Lead Temperature 10sec 300 


RECOMMENDED OPERATING CONDITIONS 
| PARAMETER 







We Noe 
—40 ~ 85 
0 ~ 1000(Voc=2.0V) 
0~ 500(Voo=4.5V) 
0~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 
PARAMETER |SYMBOL| TEST CONDITION Ta=25°C Ta=—40 ~85°C 


MIN. MAX. MAX. 
High-Level : : 
Input Voltage 












Low-Level 
Input Voltage 


A 


High-Level 
Output Voltage 


tee llion 


OP NIOSNI<S 
onolou ols 
Pe CO 
Ne Oo 
on 


ow ol 
On 
CG 
< < | 4 
i 











ole te 
Su S 


Low~— Level 
Output Voltage 





oe 
CD | ee et feet 


o | 
eee pe 
Sj} o| oo 
is 

2 = 





Input Leakage Current Iw Vin =Vcc or GND 


Quiescent Supply Current Vin =Vcc or GND 





Shee earn 
onlounodon 





—_ 
~ 
>) 








TC74HC77AP/AF 


TIMING REQUIREMENTS(Input t-=ts=6ns) 




















Pee 
Minimum Pulse Width | ty) ee = eB : 
(G) 

6.0 a 
2.0 a 50 65 

Minimum Set-up Time} t, 4.5 = 10 13 ns 
6.0 = 11 
2.0 25 30 

Minimum Hold Time th aa] = 5 6 
6.0 4 5 





TEST CONDITION 


Propagation Delay Time 
(DATA-Q) 

































Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION UNIT 


Cc TYP. | MAX.; MIN. | MAX. 


Propagation Delay Time 
(DATA-—Q) 


< 














Propagation Delay Time 
(G-Q) 

Input Capacitance 

Power Dissipation Capacitance 


iO) & DO} Oo — PO; oO — Po 
mMmmoo o1aloa o1 © 


















Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
loc opp=C PD° Vo efi zi ae /A4(per Gate) 
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TC74HC77AP/AF 


SYSTEM DIAGRAM 





178 





TC74HC85AP/AF/AFN 


4-BIT MAGNITUDE COMPARATOR 


The TC74HC85A is a high speed CMOS 4 BIT 
MAGNITUDE COMPARATOR fabricated with silicon 

gate C*MOS technology. 

It achieves the high speed operation similar to 16 


equivalent LSTTL while maintaining the CMOS low power 





dissipation. 1 


The TC74HC85A compares two 4—bit words applied to 
inputs AO~A3 and BO~B38, and provides a high voltage 
level on one of three outputs: A>B, A<B, or A=B. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP16 (3D16A—P) 


MFP 16 
(F16GC-P)  (SOP16—P-225A) 


FEATURES: 


e High Speed tog =22ns(typ.)at Voc=oV 
* Low Power Dissipation Ioc=4u A(Max. )at Ta=25°C 
° High Noise Immunity e+" Vi =Vni, 28% Voc (Min.) 





* Output Drive Capability 10 LSTTL Loads PIN ASSIGNMENT 


¢ Symmetrical Output Impedance °*- | Ion4| =Ig, =4mA(Min.) 
¢ Balanced Propagation Delays toLH = tpHL 

¢ Wide Operating Voltage Range -:: Vcc (opr.)=2V~6V 

¢ Pin and Function Compatible with 74LS85 


B3 1 
A<B IN 2 
A=B IN 3 
A>B IN 4 
A>B OUT 5 
A=B OUT 6 
A<B OUT 7 

GND 8 


(TOP VIEW) 





IEC LOGIC SYMBOL 
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TC74HCB5AP/AF/AFN 


TRUTH TABLE 





CASCADING a 
COMPARING INPUTS INPUTS OUTPUTS 


A<B 


rrzégrest 
reer 
joeee 


cae pera 
pees arene oa 


' A3=B3 A2=B2 A1=B1 A0<B0 
A3=B3 A2=B2 A1<B1 X 
A3=B3 A2<B2 X xX 
A3<B3 X X x 

X:Don’t Care 


SYSTEM DIAGRAM 


ONIYVd WOO 


SLNdNI 


© 
oo 
=| 
vu 
CQ 
=| 
w” 


ONIAVOSVO 





SLNdNI 
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TC74HC85AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 


Supply Voltage Range —0.5~7 V 







*500mW in the range of Ta= 















TO Inet Wal gee ae —40°C~ 65°C, From Ta=65°C 
DC Input Voltage 0.5 Voc $0.5 to 85°C a derating factor of 
DC Output Voltage —0.5 ~Voot0.5 -10mW/°C shall be applied 


























Input Diode Current lx +20 until 300m W. 
Output Diode Current Lox +20 

DC Output Current lour +25 

DC VQ./Ground sae lec +50 

Power Dissipation Pp 500(DIP) */180(MFP) 

Storage Temperature T ste -65~150 | © 

Lead Temperature 10sec Ty 300 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage 


Input Voltage 
Output Voltage 
Operating Temperature 
_ 0 ~ 1000(Vec=2.0V) 
Input Rise and Fall Time O~ 500(VQ=4.5V) 
0~ 400(Vo.=6.0V) 





DC ELECTRICAL CHARACTERISTICS 








PARAMETER |SYMBOL TEST CONDITION 
























38 
High-Level . 
Input Voltage IH 6 
Low-Level ; : 
| Input Voltage IL 6 
_ : : a 
High= Level Vo, | Vine low = "20H A) 4, : 
a Jal y . 
Output Voltage Viyor Vy, i A 
= — — flon =-5, 2mA) 6.0 
sl) 
Io, = A 
Lee = bevel Vo. Vin = o, =20 zu : ; 
Output Voltage Vor Vi. ir a a 
er To, =5.2mA | 6.0 
Input Leakage Current | lin iN _=Voc or GND 60: 
Quiescent Supply Current Io | Vn =Voc or GND 
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TC74HC85AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C) 


ntansentie ET 
tTHL 

Propagation Delay Time tocH 

(A, B-OUT) ok eee 
Propagation Delay Time | tyy 10 18 
(CASCADE-OUT) t pHL 


AC ELECTRICAL CHARACTERISTICS(C, =50pF , Input t-=t;=6ns) 


Ta=25C Ta=—40 ~85°C 
Test CONDINON [Vos MIN. TYP. [MAX.|.MIN. (MAX. 


2.0 30 
Output Transition Time ee 4.5 8 15 19 | 
 THL 6.0 7 13 16 
Propagation Delay Time | t, 2.0 90 195 245 
(A, B—OUT) t 4.5 26 39 49 | ns 
: 6.0 29 33 42 
. 40 
. 22 28 













PARAMETER 





LH 

HL 

Propagation Delay Time toLH 
(CASCADE-OUT) toLH 


Input Capacitance | Cn [| —SOSs—CSsSSCS*S 
nee ee eet 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc @e=Cpp * Voce fin tla 





Power Dissipation Capacitance 
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—_——— ee ICT 4HC85AP/AF/AFN 


TYPICAL APPLICATION 
N-BIT CASCADING CONNECTION 


(A) DATA 
(LSB) 
A0 A1A2A3 A4 A5 A6 A7 


BO B1 B2B3 B4 BS B6 B7 
(LSB) 


(B) DATA 


ssae acl 
vase | a=B | Ace | ADB | A=B | ACB 
Se! Lx x wee 
Oe 

a=) [x [aw [x ]t pale 
Pe 

Ee | x xo |e ew 


X:Don’t Care 
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A=BOUT 
A<BOUT 





TC74HC86P/F 


TC74iiC86P/F QUAD EXCLUSIVE OR GATE 


The TC74HC86 is a high speed CMOS QUAD EXCLUSIVE OR GATE fabricated with silicon gate 
C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. | 

Input and output buffer are installed, which enables high noise immunity and stable 
Output. 

All inputs are equipped with protection circuits against static discharge or transient 


excess voltage. 


FEATURES: 

ba Aen: TOPE aaa as eicleennes ceretaeanes tpd=13ns (Typ. ) at Vcec=5V] 

.Low Power Dissipation.......... Icc=lwA(Max.) at Ta=25°C 
High Noise Immunity........... VNIH=VNIL=28% Vec(Min. ) 
Output Drive Capability....... 10 LSTTL Loads | 


Symmetrical Output Impedance. .]|Ioq]=Io,,=4mA (Min. ) 

Balanced Propagation Delays... tpLH=tpHL DIP14(3D14A-P) 

. Wide Operating Voltage Range. .Vcc(opr)=2V ~ 6V 
Pin and Function Compatible with 74LS86 14 

i 


MFP14(F14GB-P) 





LOGIC DIAGRAM (per Gate) PIN ASSIGNMENT 





(Top View) 
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TC74HC86P/F 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 
DC Input Voltage VIN =0.5 wVect0.5 ae 


DC Output Voltage 


* 
500mW in the range of 
Ta=-40°C ~ 65°C. 

and from Ta=65°C up to 
85°C derating factor 
of -l10mW/°C shall be 


applied until 300mW. 

























CC a 
D 
L 









Output Diode Current 





DC Output Current 


as 
our [225 
=m 








I 
500(DIP) */180(MFP) 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 
















0 v 1000(Vc¢c=2.0V 
0% 500(Vcc=4.5V 
0 ~% 400(Vcc=6.0V 


Ta=25°C Ta=-40~85°C 
TEST CONDITION | UNIT 
as 


ie, 1.5 
























| PARAMETER SYMBOL 


High-Level 
Input Voltage 











Low-Level 
Input Voltage 






High-Level 
Output Voltage 


IoH=-5. 2mA 
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TC74HC86P/F 


DC ELECTRICAL CHARACTERISTICS 


TEST CONDITION 


_ To,=20uA 
Low-Level we 
Output Voltage ‘ 
NAH OU NIL, Io, =4mA 


OL 
Input Leakage 

ih = . 
Current tin [vax Vcc or GND 
Quiescent 
Supply Current Tec 1.0 Raed 


Output Transition 
Time 





Propagation Delay 
Time 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test circuit). 
Average operating current can be obtained by the equation hereunder. 
IcC(opr)=CPp: Vcc: fiIntIcc/4 (per Gate) 
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TC 74HC86P/F 


SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(opr) TEST CIRCUIT 


Vout 


(SW=GND) 


Input waveform is the same 
as that in case of switching 
characteristics test. 
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TC74HC107P/F 


TC74HC107P/F DUAL J-K FLIP FLOP WITH CLEAR 





The TC74HC107 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon 
gate C*MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. In accordance with logic 
level applied to J and K input, this device changes state on the negative going 
transition of clock input pulse (CK). The clear function is accomplished independ- 
ently of the clock condition when the clear input (CLR) is taken low. 


All inputs are equipped with protection circuits against static discharge or transient 


excess voltage. 


FEATURES: 

oi Hil Speed” bik sda we aes sees Evax=52MHz (Typ. ) (Vec=5V) 
- Low Power Dissipation ....... Tcc=2uA(Max.) (Ta=25°C) 
- High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min. ) 
* OUEpuUt Drive. Capability 4.20 seer. se dieae'< 10 LSTTL Loads 
- Symmetrical Output Impedance ..... | Tou |=IoL=4mA (Min. ) 
+ Balanced Propagation Delays ..............- tpLHStpHL 
- Wide Operating Voltage Range ....... Voc (Opr. )=2V 0 6V 


* Pin and Function Compatible with 74LS107 


ABSOLUTE MAXIMUM RATINGS 








PARAMETER SYMBOL VALUE 
DC Input Voltage -0.5 VY Vect0.5 
DC Output Voltage VOUT ~0.5 Vv Vcct0.5 
ae 
CC + 
C 


+20 
20 
DC Output Current Tour 25 
DC Vcc/Ground Current +50 | mA | 
* 
300 


mA 
Power Dissipation OO(DIP)/180(MFP 
C 






Storage Temperature TsTG -~65 ~% 150 
tone Nemperetre:  A0eet) Ph e | 


* 5O0O0mW in the range of Ta=-40°C %65°C and from Ta=65°C 


up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 


( TOP VIEW) 
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TC74HC107P/F 


INPUT and OUTPUT 
TRUTH TABLE EQUIVALENT CIRCUIT 








LOGIC DIAGRAM (1/2 Package) 





RECOMMENDED OPERATING CONDITIONS 


Input Rise and Fall Time 0 ~ 500 (Vec=4.5V) 
0 ~ 400 (Vec=6.0V) 
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TC74HC107P/F 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=-40%85°C 
PARAMETER SYMBOL TEST CONDITION | Tae25°C | UNIT 
ee Tare 
: La iS 
High-Leve 
e VIH 3.15 3.15 V 
Input Voltage 
; ees 
‘ 0.5 
Low-Level Vv 
IL 
Input Voltage 


IQH=-20yuA 








egsege 









gee. 


om Oo] oO UFO UN O;OoO UV OOo UN OO 


Hi gh-Leve | 
Output Voltage 


2s 
Tor =20uA 4. 
Low-Level OE 
Output Voltage 0 V 
VIH °F VrL | Io, =4mA eS 
6.0 


> 











Input Leakage 
Current 







Tin | Vry=Vcc or GND 





Quiescent 
Supply Current 





AC ELECTRICAL CHARACTERISTICS (cy=50pF, Input t,=t¢=6ns) 


PARAMETER SYMBOL | TEST CONDITION 


















CTLH 2.0 30 75 95 
Output Transition Time 4.5 8 15 bo 
CTHL 
6.0 7 13 16 
Propagation Delay Time | tp1H 2.0 84 | 165 205 
(CK 5) 4.5 24. 33 41 ns 
7, t 
sae ie 6.0 18 | 28 35 
Propagation Delay Time | tpLH 2.0 PLO) ye 220 275 
Ewes ay ‘ 4.5 29 44 55 
pee One 6.0 25 | 37 47 
2.0 6 12 5 
Maximum Clock Frequency] fax 4,5}| 30 48 24 MHz 
6.0 33 56 28 
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TC74HC107P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C Ta=-40%85°C cate 


Minimum Pulse Width 


(CK) tw(H) 











_ 40 100 
~ 10 20 
- 9 17 


30 75 
8 15 
13 


Minimum Pulse Width 


16 
125 
— 25 
(CLR) a 
95 
19 

ma ns 
0 


Set-up Time 


Minimum Hold Time 


Removal Time . a 





Power Dissipation 
Capacitance 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Icc(opr.) = pp * Veco * fin + Icc/2 (per Circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT 


* . TRANSITION TIME OF INPUT WAVEFORM 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 
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TC74HC107P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


| Vec 


a fare 


w 


CK eae aes Pe 
GND GND 
tTHL 
\ — VouH Vou 
Q 
VOL V 
_tpHL OL 
| tTLH 
F VoH VOH 
O 
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TC74HC 109AP/AF/AFN 


DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 


The TC74HC109A is a high speed CMOS J-K FLIP FLOP 
fabricated with silicon gate C°MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. = 

In accordance with the logic level applied to the J and K 
inputs,the outputs change state on the positive going 
transition of the clock pulse. 

CLEAR and PRESET are independent of the clock and 
are accomplished by alow logic level on the corresponding 
input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP16 (3D16A—P) 


Sea ee 


1 1 
MFP 16 SOP 16 


(F16GC-P) (SOP 16—P—225A) 





PIN ASSIGNMENT 


FEATURES: 


© High Speed srrrssssesrseessaseseeeeeees fiyaye63MHz(Typ. at Voc =5V 
¢ Low Power Dissipation :*s:+++*** loc=4u A(Max.)at Ta=25°C 
¢ High Noise Immunity -vrrrestssee+* VN = VNIL 28% Vcc (Min. ) 
¢ Output Drive Capability ses+r++++ 10 LSTTL Loads 

¢ Symmetrical Output Impedance «*: | Tor |=Io.=4mA(Min.) 

¢ Balanced Propagation Delays tpLH= tpHL 

e Wide Operating Voltage Range: Vcc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS109. 


ao na Om om SS WwW HP = 


(TOP VIEW) 





TRUTH TABLE IEC LOGIC SYMBOL 


INPUTS OUTPUTS 
PR FUNCTION 


pt | H CLEAR 


L 
H PRESET 








2) 
a 
Ps) 
wa 


i of 
1 
x=|}r-|}rj}= 
| 
x] ><} <} ><} AI 
= 


pe sw Oo col Am em 
es Oe ee 2 

aim 
<r} xoie 
pt] Lyjbe | Ly jb | ><) ><) x 
C/O 


2) 
A 











NO CHANGE 
































Qn | TOGGLE 
NO CHANGE 


‘Don’t care 


x< 
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TC74HC109AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


v 

















*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 





oa 300m 
= 

Power Dissipation 500(DIP) */180(MFP) 

Storage Temperature —-65 ~150 "C 








RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage 


Output Voltage Vout 0~ Veco 
Operating Temperature a ae —40 ~ 85 

0 ~ 1000(VQ.=2.0V ) 
Input Rise and Fall Time O~ 500( Voc =4.5V) 
0~ 400(Voc=6.0V) 

















DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 
PARAMETER [SYMBOL TEST CONDITION "Voc [MIN. | TYP. [MAX.| MIN. |MAx, [UNIT 


High-Level 2.0 1,5 
Input Voltage Vin 4.5 |} 3,15 
6.0} 4.2 ' 
Low-Level 250) 0.5 
Input Voltage Vi 4,9 1.35 
6.0 1.8 
Hans 
A, 
D; 


High-Level Toy =-20u A] 4,5 
Output Voltage 


1, 
A, 
3. 
4 


9 
4 
9 
1 
6 


6. 0 
Tou =-4 mA| 4,5 18 dl 18 
Ion =75, 2mA| 6.0 | 5,68 . 80 0. 63 
2.0 


Ot | oO) DO 


Low~— Level 
Output Voltage 


ooo 


Sa 
cn 





So oS 


= 
3 O3.o> 


re =O OC OC W/O O1 © 


age 





Input Leakage Current 
Quiescent Supply Current 





i) 
© 


—_—$ $$$ TCT 4HC 109 AP/AF/AFN 


TIMING REQUIREMENTS (Input t-=ts=6ns) 





















































"PaO Ta=—40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION Val TYP. | LIMIT LIMIT UNIT 
Minimum Pulse Width | twa.) a - ie 2 
(CLOCK) twa 4.5 = 15 19 
| aa G0. 4 13 16 
Minimum Pulse Width | , e ~ fF 29 
VL. ‘ a 
(PR,CLR) aa - i: 
2.0 — oo 
Minimum Set-up Time] tg, A.D = 15 
| 6.0 Ze te 13 
20 {°° = ieee 
Minimum Hold Time 4.5 
6.0 
Minimum Removal Time i. 
(PR,CLR) 6.0 
_ oa 2.0 
Clock Frequency f 4.5 
6.0 




















AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C) 
PARAMETER SYMBOL TEST CONDITION MIN. dh a a MAX. SUNIT 


Output Transition Time ae 6 
THI 

: ° a pe ree 
Propagation Delay Time | t 
































‘a pLH _ 

(CLOCK-Q,Q) | to | 1 os me 
Propagation Delay Time | ty 4; a 13 96 

(PR,CLR-Q,Q) | ton, zl a 
Maximum Clock Frequency | fyay 33 63 es MHz 
AC ELECTRICAL CHARACTERISTICS(C, =50pF,Input t,=t;=6ns) 

Ta=25°C Ta=—40 ~85°C | 
PARAMETER SYMBOL| TEST CONDITION Voc lT MIN. ] TYP. TMAX.| MIN, | MAX. UNIT 


Output Transition Time 





Propagation Delay Time 
(CLOCK—Q, Q) 











Propagation Delay Time 
(PR,CLR-Q, Q) 





Maximum Clock 
Frequency 


OD — DOOD — DOO — LO; — fo 
Coto nao oayoO ol © 




















Input Capacitance ite: Cw 
Power Dissipation Capacitance | Cpp(1) 























Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc opp =Cpp ° Voc e fn Lee /2(per F/F) 
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TC74HC109AP/AF/AFN 


SISTEM DIAGRAM (1/2package) 


CLOC ) 
¢ 
ne =o A 


196 


ir 








TC74HC112P/F 


TC74HC112P/F DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 






The TC74HC112 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon 
gate C*MOS technology. 






It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 









In accordance with the logic level given J and K input this device changes state on 
negative going transition of the clock pulse. CLEAR and PRESET are independent of 
the clock and accomplished by a low logic level on the corresponding input. 










All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 









FEATURES: 
High Speed ...eececeeeeeeee FMAx=o8MHz(Typ.) at Vec=5V 





* Low Power Dissipation ....... Icc=2uA(Max.) at Ta=25°C 






* High Noise Immunity .......... VyurH=VniIp=28% Vcc (Min.) 






* Output Drive Capability ......6656ese0e2+6 10 LSTTL Loads 
Toy |=Io,.=4mA (Min. ) 
* Balanced Propagation Delays .......ccccccece tpLH=tpHL 









* Symmetrical Output Impedance ..... 






* Wide Operating Voltage Range ........ Vec(Opr.)=2V v 6V 






Pin and Function Compatible with 74LS112 ° 






ai 


ABSOLUTE MAXIMUM RATINGS 


MFP16(F16GC-P) 





Ic ly Voltage Range Vie fa] 
upply Voltag Be PIN ASSIGNMENT 





DC Input Voltage -0.5 V Vect0.5 
DC Output Voltage =0..5% VectO.5 








Input Diode Current 





Output Diode Current 





DC Output Current 
DC Vcc/Ground Current 








Power Dissipation 








Storage ‘Temperature 











Lead Temperature 10sec. 300 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 


(TOP VIEW) 
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TC74HC112P/F 


TRUTH TABLE 



























INPUTS OUTPUTS 
apie 
PRESET 
Eee Seas Se eee 
NO CHANGE 

H 
Os eos 
HO| x 
X: Don’t care 


LOGIC DIAGRAM (1/2 Package) 








INPUT and OUTPUT 


RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 
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TC74HC112P/F 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=-40185°C 
a t UNL 
ee : 
Oi ihe ees) - - d Oe - 


High-Level 


TInnut Voltage 


to ened VN ae oA 


26 
VIH oe Be ies ee) - - Cre Be) - V 
6 4. 






Low-Level 
Input Voltage 











High-Level 





Output Voltage 











Low-Level 


Output Voltage 














Input Leakage 


Current Vans CE a 








Quiescent Poca SEND 
Supply Current INT "ce 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=t ¢=6ns) 


PARAMETER SYMBOL} TEST CONDITION Vcc 





















oe CTLH ant) 
Output Transition Time 4.5 8 15 
CTHL 6.0 7 13 
vaP 76 150 
Propagation Delay Time "pL : 
Marre = : 4.5 19 30 
(CLOCK - Q, Q) PHL 6.0 16 26 
Propagation Delay Time | tpLH a aah (es 
Rie a cts = LS 23 36 
(CLR, PR - Q, Q) "pHL 6.0 20 | 31 
Maximum Clock EMax 2.0 : - 2 
Reequency 4.5 | 30 53 24 
6.0} 35 62 28 
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TC74HC112P/F 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns) 


SYMBOL] TEST CONDITION Ta=25°C Ta=—40085°C 
— MIN. | TYP.| MAX.| MIN.| MAX. 
| 75 
15 
13 
15 
Ei, 213 
75 
15 
13 


UNIT | 


< 
QD 
o) 







Ce) 
C 
\O 


Minimum Pulse Width 


(CLOCK) 


~~! © 





HD & Nh 
OM O;OoW © 





5 
19 
16 
Minimum Pulse Width a 95 
erie, * yes 4, 8 19 
ae Ee 16 
Ds 30 95 
Minimum Set-up Time ts A. 8 19 ne 
fe Ee 7 e 16 
0 
i\Minimum Hold Time th fe 











_ 120 


OM O1OoMm O;/OUW © 


oe 


kr |NR bt 


DPN NH 





0 

0 

100 
20 
2 


Minimum Removal Time Bean 

(CER, PR) | 
Input Capacitance CIN | 40]. 235 
Power Dissipation C 

Capacitance PD (1) 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


pF 


uw 
> 


Ic¢c(opr.) = Cpp ° Vcc ° fin + Icc/2 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT 











7 
s¢ INPUT TRANSITION TIMH IS THE 
SAME AS THAT IN CASE OF SWITCH- 
ING CHARACTERISTICS THST. 


200 





TC74HC112P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





Voo 


K=Voc Voo 


GND 


50% 


VoH 





Vou 


V on 
50% 
Vor 
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TC74HC113P/F 


TC74HC113P/F DUAL J-K FLIP FLOP WITH CLEAR 






the TC74HC113 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon 
gate C*MOS technology. 


















It achieves the high speed operation similar to equivalent LSTTL while maintain- 
ing the CMOS low power dissipation. 


In accordance with logic level applied to J and K input, this device changes 
state on the negative going transition of clock input pulse (CK). 


The preset function is accomplished independently of the clock condition when 
the preset input (PR) is taken low. 


All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 


FEATURES: 
* High, Speed: ix.5 aaa aes See EMax=63MHz(Typ.) at Vec=5V 
- Low Power Dissipation ...... I¢c=2uA(Max.) at Ta=25°C 
¢ High Noise Immunity ......... VNTH=VNIL=28% Vcc(Min.) 
¢ Output Drive Capability .............. 10 LSTTL Loads 
Tou |=IoL=4mA (Min. ) 





- Symmetrical Output Impedance .... 
. Balanced Propagation Delays Cr er rr CpLHSt DHL 
- Wide Operating Voltage Range ....... Voc (Opr. )=2VV6V 


DIP14(3D14A-P) 


1 


Pin and Function Compatible with 7415113 


Supply Voltage Rove ~O.5%.7 





DC Input Voltage -0.5 v Vect0.5 
DC Output Voltage —0.5 4 Vact0.5 








Input Diode Current ae 





Output Diode Current 13 





DC Output. Current 
DC Vcc/Ground Current 


1k 





at 





Power Dissipation 500 (DIP) */ 


10 2PR 
180 (MFP) 





Storage Temperature -65 % 150 





9 2Q 
RQ 


8 





Lead Temperature 10sec 


* 5SQ00mW in the range of Ta=-40°C%65°C and from Ta=65°C (TOP VIEW) 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 
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TC74HC113P/F 





TRUTH TABLE 


paps Pe pepe pe 
ee 











X:DON'T CARE 





LOGIC DIAGRAM (1/2 Package) 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


Supply Voltage 





Input Voltage 








Output Voltage 








Operating Temperature 





Input Rise and Fall Time | ty, t ¢jO0%1000(Vcc=2.0V) 
0 1 500 (Vec=4.5V) 
0 ». 400(Vcc=6. OV) 
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TC74HC113P/F 


DC ELECTRICAL CHARACTERISTICS 


a=-40185°C 
EN. 


High-Level 
Input Voltage 


Low-Level 
Input Voltage 





High-Level 








| Output Voltage 





Low-Level VINE’ TB OL 


Output Voltage or VIL Top_=4mA 


| IoL=)-2mA 























Input Leakage 


= ND 
Current VIN ele oo 





Quiescent Vin=Vec or GND 


Supply Current 
CTLH 
CraL 
CpLH 
CHL 
CpLH 
COHL 


fMAXx 













Ta=25°C Ta=-—4085°C 


30 75 










Output Transition Time 


BES 


Om O;O MW © 








Propagation Delay Time 


(CK - Q, Q) 
Propagation Delay Time 


(PR - Q, Q) 


Baseas 


Maximum Clock Frequenc 


N Ed 

Om oom o 
WwW Ww 

CON O 

Nn Ut 

Cc co Ww 

Ww RN 

Nm Now 
|e 
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TC74HC113P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Par ae at C 
PARAMETER SYMBOL! TEST CONDITION 



























Minimum Pulse Width tw(L) - 0 
CK) ty (H) 4.9 8 
ee a ; ee ee 13 | - 16 
a . i 
Minimum Pulse Width |, 2.0 0}; 75 95 
_ (L) A 5 |) 3s 8 15 rs 19 
(PR) p20: ys A eM 16 
220;\0 cae ie ca ee 95 
Minimum Set~up Time ts aes = 5 15 _ 19 ae 
6.0 _- 4 13 = 16 
2.0 - - 0 _ 0) 
Minimum Hold Time Ch 4.5 Sse = 0 a 0 
_ 60: 2s. ih 3 lc 2 0 
Minimum Removal Time 2.20 7 — 0 _ 
= rem PS). 2 ‘ ae 
(PR) 6.07): = - OL 


Input Capacitance CIN = 5 10 
SPEER EERE a ——.-} -—- pF 
Capacitance Cpp() 7 oe ~ | 


Power Dissipation 

Noté (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer 
to Test Circuit). 





Average operating current can be obtained by the equation hereunder. 


Icc(opr. )=pp* Voc" finticc/4 (per Circuit) 


lec(opr.) TEST CIRCUIT 


* INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST, 
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TC74HC113P/F 


SWTICHING CHARACTERISTICS TEST WAVEFORM 
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TC74HC 123P/F 


TC74HC123P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


The TC74HC123, is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon 
gate C*MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs. 
One is A INPUT (Negative-edge input), another is B INPUT (Positive-edge input). 
These inputs are valid for slow rising/falling signal (ty=tf=1 sec). Because of 
schmitt-trigger input function. The device may also be triggered by using CL INPUT 
(Positive-edge input). After triggering, Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "ZL" level CL 
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is ef- 
fective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capacitor Cx ........ no limitation 

External resistor Rx ......... Vec=2.0V from 5K2 to 1M” 

seesseeee VeCS3.0V from 1K2 to 1MQ 

All inputs are equipped with protection circuits against static discharge or transien 
excess voltage. 


FEATURES: 
> High Speed ......eeeeeeeeee tpq=28ns (Typ.) at Voc=5V 


- Low Power Dissipation ....... 
Standby State Icc=4yA(Max.) at Ta=25°C 
Active State Icc=200uA(Typ.) at Vcc=5V 


+ Output Drive Capability ...... eoeeseee LO LSTTL Loads 


cl 





- Symmetrical Output Impedance .... Tou |=IoL=4mA (Min. ) DIP16(3D16A-P) 


- Balanced Propagation Delays ............... tpLH¥tpHL 


- Wide Output Pulse Width Range .... ty (ouT)=120ns v 60s T 
over at Vcc=4.5V 
1 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL 


Supply Voltage Range 


MFP16(F16GC-P) 





PIN ASSIGNMENT 





DC Input Voltage 
DC Output Voltage 








Input Diode Current 








Output Diode Current 


DC Output Current 
DC Vec/Ground Current 








Power Dissipation 





Storage Temperature 





Lead Temperature 10sec 





* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC123P/F 


TRUTH TABLE 


INPUTS | OUTPUTS) 
ce a 
a ae 


SL | ar | corer main 
Lo eee 










pete le 
ee 


X: DON'T CARE 


Q 
i 





et 


eb 





BLOCK DIAGRAM 


Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 
(2) External diode Dx (CRAMPING DIODE) 


External capacitor is charged to Veo level in the state of waiting, 
i.e. in no trigger state. Supply Voltage is turned off then Cx is dis- 
charged mainly through internal (parasitic) diode. See figure. 

If Cx is sufficiently large and Vcc falls down rapidly, there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and Vcc falls down slowly, the 
rushing current is automatically limited and avoid the damaging of IC. 

The maximum value of forward current of parasitic diode is +20mA. In the 
case of large Cx, limitation of falling down time of voltage supply is as 
follows 


pec (Voc - 0.7) > Cx/20mA — | 


(t¢ is the time from voltage supply turning off to level of 
voltage supply becoming 0.4 Vcc) 


In the case of "system is not satisfy the above condition", external CRAMP- 
ING DIODE is needed for protecting IC from rushing current. See figure. 
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TC74HC123P/F 


Vege Vret 
L Tt eal C2 : H 


QN 
> Ge ene nee 
Sl 
; ae < ae 


SYSTEM DIAGRAM 


Rx/Cx 





TIMING CHART 























TC74HC123P/F 


FUNCTIONAL DESCRIPTION 


(1) 


(2) 


(3) 


(4) 


Stand-by state 


External capacitor is fully charged to Vcc level in stand-by state. That 
means, before triggering, Qp, Qn transistors (Connected to Rx/Cx node) are in off 
state. Two comparator that relate to timing of pulse, and two reference voltage 
supplier stops their operations. The total supply current is only leakage 
current. 


Trigger operation 


Trigger is effective in following three cases. Under the condition A INPUT 
is "L" level and B INPUT have falling down signal. Under the condition B INPUT 
is "H" level and A INPUT has rising up signal. Under the condition A INPUT is 
"IL" level and B INPUT is "H'" level and CL INPUT has rising up signal. After 
trigger effective, comparator of Cl and C2 start operating, and Qn transistor is 
turned on. Then the charge of external capacitor discharges through Qn transistor. 
The voltage level of Rx/Cx node becomes lower. If voltage level of Rx/Cx falls to 
the internal reference voltage VrefL, output of comparator Cl becomes "L". That 
means flip-flop is reseted and Qn transistor turns off. At that moment Cl stops 
but C2 continues its operating. 


After turning off of Qn transistor, the voltage of Rx/Cx starts rising with the 
time constant of external capacitor Cx and resistor Rx. 


By triggering, output Q becomes "H" level, after some delay time of internal F/F 
and gate. It keeps "H' level even in the voltage level of Rx/Cx changed from 
falling to rising. When it reaches to the internal reference voltage VrefH, 
output of comparator C2 becomes "'L" level and Q output becomes "L" and comparator 
C2 stops its operations. That means, after triggering the voltage level of Rx/Cx 
becomes VrefH, IC keeps its MONO STABLE STATE. In the case Cx+Rx are large enough 
and it could be ignored the discharge time of capacitor and delay in IC, the width 
of output pulse ty(oUT) is as follows. 


tw(OUT) = 0.46 Cx Rx 


Re-trigger operation 


In the case another new trigger in MONO STABLE STATE, the trigger is effec- 
tive, if IC is in the condition charging capacitor. And the voltage level of 
Rx/Cx falls down to VrefL level again. So that output Q keeps "H" level when 
next trigger comes in shorter time period than designed period by Cx Rx. In the 
case 2nd trigger is very close to privious trigger, trigger is not effective, if 
2nd trigger comes in the discharge cycle. The minimum time for effective 2nd 
trigger t;,(min.) depends on VCC and Cx. 


Reset operation 


CL is normally "H'". If CL is "L", trigger is not effective because of Q 
output becomes "L" and trigger control F/F is reseted. And also transistor Qp 
is turns on and Cx is charged rapidly to Vcc level. This means if CL input 
becomes "L", IC becomes waiting state both in operating and non-operating state. 
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RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT UNIT 


Supply Voltage an 2-6 









Input Voltage 












Output Voltage 








Operating Temperature | 











0 ~« 1000 (Vcc=2.0V) 
rs F£lQ ~ 500(Vcec=4- 5V) 
0 ~ 400(Vcc=6.0Vv) 
External Capacitor No Limitation 


External (ycec=2.0V) 5K ~ 1M 
Resistor (V¢ec23.0V) 1K v 1M 


DC ELECTRICAL CHARACTERISTICS 


Input Rise and Fall Time 
(CL Only ) 



















TC74HC123P/F 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


Voa VaéG Bt 
li 


OUTPUT 





1.5 ~ - 1.5 _ 


High-Level 
Input Voltage 











Low-Level 
Input Voltage 








High-Level 
Output Voltage VIN= 





oa V or V 
(Q, Q Output) + ne 











Low-Level 
Output Voltage VIN= 





VIH or Vit! I 


(Q, Q Output) 


Input Leakage 
Vin=V or GND 











Oo O10 0 OC; WU FIO & Hh 











R/C Terminal 
Of f- State Vin=Vcc or GND 
Current 











Quiescent f - 
Supply Current VIN- MCG OS END 





Active-State x Vin=Vcc or GND 
Supply Current R/Cext=0.5Vec 


Se 


*: per Circuit 
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TC74HC123P/F 


AC ELECTRICAL CHARACTERISTICS (t,;=tg=6ns, Cy=50pF) 


TEST 


© 









ee 
9 
| 
N 
or 
io] 
2) 
a 
o9 
it 
1 
> 
a) 
e 
Oo 
On 
° 
Q 





TYP. 









Output Transition Time 


fas 
® » 








Propagation Delay Time 


(A, B= Q; Q) 


No 
Es saalE 
Fc CS} win | bd 
= 
= 
Z 
seslE 
Do ul x 
3S 
ke 
HB 


ond 
Oo i NO No Wh 
SCOOT OCC wo ne + 
‘aan 
Rh © MN 
SO © ni Go 
No oe) Wo 
FP Onwj nn © 
MWAIanec;ro © 
 _* 
69) 












Propagation Delay Time 136 | 265 


(CLR TRIGGER - Q, Q) 


ON & Nh 
e ee 06° ». °° ° 
Ono l;]l ono, on ® 









Propagation Delay Time 


(CLR ra Q; Q) 


















seeleee 


Zi. 





Minimum Pulse Width 
(TRIGGER) 


Onmo;rownm © 


gee 


Minimum Clear Pulse Width 


DN fF MILED & bd 





OoOWno 






Output Pulse Width Error 
Between Circuits In Same 
Package 


I+ 
hb 


aaiilon 
Cr 
i ome 
© I 


Cx=100pF 
Rx=1Lk2Q 


~S 
& 


n> 
Own 


oO 
Uo 


Minimum Retrigeer Time 
86 Cx=0.01uF 


Rx=1kQ 


Cx=0 
Rx=1LkQ ; 


Rx=1LOkQ ne 
O.1uF 
Rx=100k22 












CwOUT 
(MIN. ) 


= 
J 
00 


Minimum Output Pulse Width 


> ON 
Wm OW 
YH 
© 


















Output Pulse Width 


> 
™~S 











Wm 






Input Capacitance 





Power Dissipation 
Capacitance 


jo 
a 
Wo 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 
Icc (opr. )=Cpp- Vcc: finticc'-Duty/100+I¢c/2 (per monostable) 
t. 


(I¢c': Active Supply Current) 
(Duty: 2%) 
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TC74HC123P/F 





OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE Icc(opr.) TEST WAVEFORM 


(EXTERNAL RESISTOR(Rx)210kQO; tyoyp= Ke CxeRx ) 


CTYPICAL) 








*: TRANSITION TIMBH OF INPUT WAVEFORM 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST, 


OUTPUT PULSH WIDTH CONSTANT K 




















tyoutt trr 
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TC74HC123P/F 


twour - Cx CHARACTERISTICS (TYP. ) 


c°™ 
oy 
3 
4 
EH 
5 
e 
mie) 
ae 
ow 
A 
Hi 
= 
FE] 
D 
Ay 
fH 
a) 
py 
a 
Dp 
(e) 


a A 


ie 
ili anit coe 


EXTERNAL CAPACITOR cx (PF) 
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SUPPLY VOLTAGE Vgq(V) 








TC74HC125AP/AF/AFN 


TC74HC126AP/AF 


TC74HC125AP/AF/AFN QUAD BUS BUFFER 
TC74HC126AP/AF QUAD BUS BUFFER 


The TC74HC125A/126A are high speed CMOS QUAD 
BUS BUFFERs fabricated with silicon gate C? MOS 
technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. a 

The TC74HC125A requires the 3~state control input G to 
be set high to place the output into the high impedance 
state, whereas the TC74HC126A requires the control input 
to be set low to place the output into high impedance. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 
‘< High Speed rises see eee seeeesseeeeeeeeees fy =10ns(Typ.)at Voc=5V 


* Low Power Dissipation Icc=4 u A(Max.)at Ta=25°C 
* High Noise Immunity VnIH= VniL =28% Vcc (Min.) 
* Output Drive Capability 15 LSTTL Loads 

¢ Symmetrical Output Impedance °°: | Ioy | =Iq,=6mA( Min.) 

* Balanced Propagation Delays tpLH = tpHL 

¢ Wide Operating Voltage Range‘: Vcc (opr)=2V~6V 

* Pin and Function Compatible with 74LS8125/126 





IEC LOGIC SYMBOL 


TC74HC125A TC74HC126A 
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14 


1 
DIP14 (3D14A—P) 


(F14GB-P) (SOP 14—P—225A) 


PIN ASSIGNMENT 


TC74HC125A 


(TOP VIEW) 
TC74HC126A 


(TOP VIEW) 


TC74HC125AP/AF/AFN ____ 
TC74HC126AP/AF 


TRUTH TABLE 


TC74HC125A 


INPUTS | OUTPUTS 

a ae 
ees et 
Ea ee 


Lo 
eal 
Lee 
pt 


X:Don’t Care 
Z:High Impedance 
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TC74HC126A 
INPUTS 


| G 
pot 
ee 
pan 





OUTPUTS 
ae ae 
ae eae 
a ae 


X:Don’t Care 
Z:High Impedance 





TC74HC125AP/AF/AFN 
TC74HC126AP/AF 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 















































Supply Voltage Range —0.5~7 *500mW in the range of Ta= 

ees —40°C~ 65°C, From Ta=65°C 
po rapue VONage Vin Cue Veet ts x to 85°C a derating factor of 
DC Output Voltage Vout | —0.5 ~Voot0.5 —10mW/°C shall be applied 





ret ann. VAT 
UNTLE SUUTT VV. 


Input Diode Current +20 
Output Diode Current Lox +20 





























DC Output Current lour +35 mA 
DC VQ,/Ground Current lec 715 mA 
Power Dissipation Py 500( DIP) «/180( MFP) mW 
Storage Temperature 7 —65 ~150 Cc 












Lead Temperature 10sec 





0 ~ 1000(Vo.=2.0V) 
0~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 





Ta=25°C Ta=—40 ~85°C UNIT 










PARAMETER |SYMBOL TEST CONDITION 











| Nice _ | MAX. MAX. 
High-Level 2 Bes 
Input Voltage Vin 4. 3. 15 
6. 4.2 
Low-Level 
ow-Leve Vi 


Input Voltage 





CDoo ogo oo o1 © 













low =— 
Vin = OH 20 


High-Level Vv 
Of} Vipor Vi 


Output Voltage 


Se oamlom Of © 
i | | 
Pep = 
ae 
res 
ow ol 
ol 


ae 
o> 
CO GO 


Deo 
on 


ret | CO > CO 


— —— Co 
cow Ol 
ol 


i 
> 
Se | ee re 
Se ee ef 
i~ 


OR} CO em CO 









popeaeceet 
or 





4 4 
6 3) 
peo }ar) = fa 
= A | 4, 0. 0.1 0.1 
eek tess VoL - wey 6. 0. 0.1 0.1 
TH lL lIg, =6 mA] 4, 0.17 0. 26 0. 33 
lo. =7.8mA | 6. 0.18 0. 26 0. 33 
iil = | Voecvewcko [61 — | ~ [eos] — [sso 
Input Leakage Current Mine = oe Or GND (00 [ee hs ee OL ee, | 
| Quiescent Supply Current | Toc | Vin =Vcc orGND [| - [| - [| = [| 40 | — J[ 40.0 | 
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TC74HC125AP/AF/AFN 
TC74HC126AP/AF 





AC cE el Sa a ea tel i So t-=t;=6ns) 


TEST Ta= OC |Ta=—40 ~85°C | ~85°C 
| PARAMETER _[syMBOL| CONDITION [ CL" Wes TYP. 2g eS 
- 


Output Transition Time rs 


Propagation Delay Time 


= Shs 
= Shs 











Output Enable time 








Output Disable time 


6.0 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 
2.0 
4,5 
6. 0 
2.0 
4.) 
6.0 
2.0 
4.5 
6.0 


e 


Input Capacitance. | Cy | —Sss—CS~S—Ss—CS—S~—S 
Output Capacitance _ i seed 
Power Dissipation Capacitance — sn Capacitance =e 
Note(1) Cpp is defined as ee ve of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 


Average operating current can be obtained by the equation: 
Icc op =C pp ° Voce fN +Ico /4(per Gate) 
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TC74HC131AP/AF 


The TC74HC131A is a high speed CMOS 3-to—-8 LINE 
DECODER fabricated with silicon gate C°MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It is composed of 3—bit input register with a common 
CLOCK input and 3—to—8 line decoder with enable inputs 
G1 and G2. The 3—bit binary data is stored into input 
register on the positive going transition of the clock pulse. 
The value of the binary data determines which one of 
outputs will go to low. 

When enable input G1 held low or G2 is held high, the 
decoding function is inhibited and all outputs go high. 
These enable inputs are provided for cascade connection 
and for use as an address decoder for memory systems. 

All inputs are equipped with protection circuits against PIN ASSIGNMENT 
static discharge or transient excess voltage. 


3-TO-8 LINE DECODER/LATCH 


1 


DIP16 (3D16A—P) 


— 


1 
MFP16 (F16GC—P) 





FEATURES: 

* High Speed tpa=22ns(typ.)at Voc=oV 

* Low Power Dissipation Igc=4u A(Max.)at Ta=25°C 
° High Noise Immunity vvrrrtsttsrtet* Vig= Vn_=28% Voc( Min.) 
¢ Qutput Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance °° | Io | =Iq, =4mA(Min.) 

* Balanced Propagation Delays toLH = tpHL 

¢ Wide Operating Voltage Range -*: Voc (opr.)=2V~6V 


oo nv OO To SP WS FP = 


(TOP VIEW) 





IEC LOGIC SYMBOL 


BIN/OCT 
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TC74HC131AP/AF 


TRUTH TABLE 






SELECTED OUTPUT 


Ol min oO] ae PO yore 


Doo eeedalsae 
Serre 

ell lll l|[I= 
See ere 
SPEER Es 
ee ee 
USER ECE EERE 
lel lollell=|=|=[=) 














X : DON’T CARE 


OUTPUTS 
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SYSTEM DIAGRAM 
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TC74HC131AP/AF 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 
Supply Voltage Range . —0.5~7 | *500mW in the range of Ta= 
DC Input Voltage | Vy [85 ~Vq S05 “40'~ 660, From Tand6'c 
DC Output Voltage a : -—10mW/°C shall be applied 
Input Diode Current : lik | 7 = : unt JOOmW, 
Output Diode Current Tox “ith, 

De Output Current lor 
DC V, c¢/Ground Cu Current a3 CC . 
Power Dissipation By “a “00(DIP) */1a0(MFP) 












































Storage Temperature _ Tag | be 

















Lead Temperature 10sec | T, 300 


4 


RECOMMENDED OPERATING CONDITIONS 
















































































































PARAMETER SYMBOL VALUE UNIT 
ee ee ee 
Supply Voltage Voc 2~6 V 
Input Voltage Vix 0~ Voc iL 
Output Voltage Vout 0~ Voc V 
Operating Temperature | Topr | 40~ 85 | 
0 ~ 10000 Vec=2.0V) 
Input Rise and Fall Time | ty, te 0O~ 500CVec=4.5V) ns 
DC ELECTRICAL CHARACTERISTICS 
ee 2 . Ta=25°C Ta=—40 ~85°C 
PARAMETER SY MBOL | TEST CONDITION ee . MIN- | TYP. MAX DMIN. TMA UNIT 
1: 2.0 1.5 = = 1.5 = 
aes | e ry 
aoe aie e Vin 4,5 3.15 ee = 3.15 — V 
p g Ce ee eee 42 | - | 
7 20) es = 0.5 = 0.25 
ee 45 | - - | i35} - | aas} v 
‘i S 6.0 | — 8 Se 18. 
ee ee ee ee = 1.9 = 
Niche bevel Ve Ion =~ 20 UA] 4.5 4.4 4,5 sd 4,4 = 
Output Voltage Vou Vyypor Vy ia pecan aE = 5.9 sh 
-filgp=-4 mAT45 |) 4.18] 431, =- AW, 
_ Nicse flow ==5.2mA/ 6.0 | 5.68 | 5.80 = 5. 63 al 
20 ee Oe eT = 0.1 
Low-Level Vin _ lo. =20 Ul A 4. s) _ 0. 0 0. 1 7 0. ] 
Output Voltage Vo. V,,;orVi, | I SUE Lae uA Ue bs 
Wie" Tg =4 mA] 45. — Or | 0265 = 0. 33 
2 Ton. 2m 60 0.18 | 0,26 = 0, 33 
| Input Leakage Current Ip Vix =Vcc or GND 6. 0 ee Es y +0. I a ool: pee 
Quiescent Supply Current Icc Vin =Voc or GND 6. 0 e fz 4.0 ee £0. 0 |= 
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TC74HC131AP/AF 


TIMING REQUIREMENTS(Input t-=t;=6ns) 
| PARAMETER | ‘SYMBOL | TEST CONDITION Ta=~40 ~85°C |inyp 


Mi enieel Pulse Width — 
(CLOCK) twap 
Minimum Set-up Time 
(A, B, C) 
Minimum Hold Time 
(A, B, C) 


Vol TYP. Ye our 


PARAMETER SYMBOL 


Output Transition Time STL 
ae 


Propagation Delay Time 
(CLOCK-Y) pHL 
Propagation Delay Time | tpLH 
(G1, G2-Y) t pHL 














| PARAMETER TER SYMBOL | TEST CONDITION —y— Ne Mee 


tTHL 

Propagation Delay Time | tp 
(CLOCK-—Y) t pHL 
Propagation Delay Time t pLH 
(G1, G2-Y) t pHL 


Input Capacitance | Cw [oS 


Power Dissipation Capacitance Kors 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Ioc @e=Cpp * Vace fin tlac 


Ta=25 c Ta=—40 ~85°C UNIT 
MAX. 


. 
a 
. 
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TC74HC132AP/AF/AFN 


QUAD 2-INPUT SCHMITT NAND GATE 





The TC74HC132A is a high speed CMOS 2-INPUT NAND 
SCHMITT TRIGGER GATE fabricated with silicon gate 
C*MOS technology. 


It achieves the high speed operation similar to 
vivalent TOMMDT wha ln mw 



















O i 
ent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the 
TC74HCOOA but the inputs have 25% Vcc hysteresis and 
with its schmitt trigger inputs, the TC74HC132A can be 
used as a line receiver for slow input signals. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


1 
DIP14 (3 DI4A—P) 


1 1 





FEATURES: MFP 14 SOP 14 

° High Speed pasa hia a tpd=11ns(typ.)at Voc=bV (F14GB-P) (SOP 14—-P—225A ) 
¢ Low Power Dissipation ++++++++++++» [cc =1 u A(Max. )at Ta=25°C 

* High Noise Immunity -rrreerreeeeee Vip =lL1V at Vcc =oV 

© Output Drive Capability «+++ 10 LSTTL Loads PIN ASSIGNMENT 

¢ Symmetrical Output Impedance + | [oy |=Io,, =4mA(Min. ) 

¢ Balanced Propagation Delays +--+ toLH = t pHL 


¢ Wide Operating Voltage Range «+ Vcec(opr)=2V~6V 
¢ Pin and Function Compatible with 74LS132 


SYSTEM DIAGRAM,WAVEFORM 
A 
aa 


Vu Ve 
Vin( A) we : aN oa 
N “J Vw 
i) 
f 


’ 
‘ 


VourlY) | | 


IEC LOGIC SYMBOL TRUTH TABLE 


(TOP VIEW) 
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TC74HC132AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 









































































































































































PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Range Voc —0.5~7 V *500mW in the range of Ta= 
ee ie iT | —-40°C~ 65°C, From Ta=65°C 
DO Anput Y olvage Vin dese teal Oe ceed at Yootl9 a to 85°C a derating factor of 
DC Output Voltage Vout =0.5 ~Vecot0.5 V —1lomW/°C shall be applied 
Input Diode Current Lie +20 mA until 300mW. 
Output Diode Current lox +20 mA 
ee ee ee 
DC Output Current lour +25 mA 
| DC Vec/Ground Current loc +50 mA 
Power Dissipation Py 500(DIP)«/180(MFP) mW 
Storage Temperature Tstg —-65 ~150 ue 
Lead Temperature 10sec Ty 300 °C 
RECOMMENDED OPERATING CONDITIONS 
PARAMETER _|SYMBOL VALUE UNIT 
Supply Voltage V 2~ 6 V 
Eee tl ee i 
Output Voltage Vout 0~ Vec V 
re ae 
Operating Temperature Topr —40 ~ 85 Ce 
DC ELECTRICAL CHARACTERISTICS 
| + Vae25C | Pas 40 85 C 
PARAMETER | SYMBOL TEST CONDITION MINT TYP. TMAX.T MIN” “MAX. UNIT 
Positive 2.0 1.0 1325 | as) 1.0 lo 
Threshold Vp 4.5) 2.3 21 Be Oeil, Sees Bulow: *Y. 
Voltage | 6.0 | 3.0 3:5 4.2 | 3.0 4.2 | 
Negative 2.0 0.3 0.65 0.9 0.9 
Threshold Vy 4.5 | 1.13 | 1.6 2.0 20° |v 
Voltage _ 6.0 se ee 2.6 2.6 
2.0 0.3 0.6 1.0 1.0 
eee Vi 45| 06 | Li | 4 4 | V 
S Se ae ae 6.0.0 08. 12 Ld 
2.0 ee 2.0 
High-Level Vix = a es - 
Vou 6200, 09 6.0 = V 
Output Voltage Vor Vit — - 
| Ion =-4 mA! 4,5 4.18 4.31 = — 
Seeees eee: loi =-s.2mal 6.0 | 5.68 | 5.80| ~ | 563] - | 
2.0 a 0. 0 0.1 ee 0.1 
ewe evel Vee Io, =20 wA| 4.5 0.0 Oak? - 0.1 
Output Voltage Vo. a a 6.0 | 0.0 0.1 0.1 V 
1H IL |Top. =4 mA| 4.5 = 0.17 0. 26 0.33 
Io. =5,2mA | 6,0 _ 0.18 0. 26 0. 33 
Input Leakage Current | [ix Vin =Vcc or GND 6. 0 +0. 1 mmm A 
Quiescent Supply Current | Icc Vin. =Vcc or GND 6. 0 eee ee ee 10:0. = 
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TC74HC132AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V, Ta=25°C ) 








PARAMETER SYMBOL TEST CONDITION 
Output Transition Time tT 
oe (ae 
Pronagation Delav Time COL 
nal 




















AC ELECTRICAL CHARACTERISTICS(C, =50pF,!nput t-=t;=6ns) 
PARAMETER SYMBOL} TEST CONDITION 





Output Transition Time 








Propagation Delay Time 





Input Capacitance 
Power Dissipation Capacitance 
































Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Ic opp — @ pp ° Va ° fix +I: /4(per Gate) 
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TC74HC133AP/AF 


13-INPUT NAND GATE 


The TC74HC133A is a high speed CMOS 13-INPUT 
NAND GATE fabricated with silicon gate C*MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 7 stages, including a 
buffer output, which provide high noise immunity and DIP16 (3D16A—P) 


stable output. 
All inputs are equipped with protection circuits against 16 
static discharge or transient excess voltage. 


1 
MFP16 (F16GC—P) 





FEATURES: 
; High Speed crrrcrrsseescseeesceeeescerces tod =13ns(Typ. )at Vec=5V 


¢ Low Power Dissipation Ioc=1uA(Max.)at Ta=25°C 
° High Noise Immunity Va = Vn 28% Vec (Min. ) PIN ASSIGNMENT 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance °*- | Inq | =Ig, =4mA(Min.) 
* Balanced Propagation Delays toLH = tpHL 

¢ Wide Operating Voltage Range ** Voc (opr.)=2V~6V 

¢ Pin and Function Compatible with 74LS133 





(TOP VIEW) 
IEC LOGIC SYMBOL TRUTH TABLE 


All Inputs High 


All Other Combinations 


ZrrAr~ac-TamMoowoyp 
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TC74HC133AP/AF 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 


Supply Voltage Range a —0.5~7 *500mW in the range of Ta= 
ee —40°C~ 65°C. From Ta=65°C 
me —Q.9 ~ Vert. ; 
DC Input Voltage > 0.5 ~ Voc 0.5 to 85°C a derating factor of 
a —10mW/°C shall be applied 
Input Diode Current 120 until 300m W. 

















‘DC Output Voltage ~" 0.5 ~ Vee 0.5 

















Output Diode Current +20 








DC Output Current on 5 
DC Voc¢/Ground Current . +50 


Power Dissipation 500( DIP) */180(MFP) 
Storage Temperature —-65 ~150 
































Lead Temperature 10sec 





Supply Voltage | 


V 
Input Voltage 0~ Voc V 
Output Voltage 0~ Vec V 
Operating Temperature —-40 ~ 85 C 


0 ~ 1000(Voc=2.0V) 
Input Rise and Fall Time O0~ 500(Voc=4.5V) 


0~ 400(Vec=6.0V) 











DC ELECTRICAL CHARACTERISTICS 
PARAMETER |SYMBOL| TEST CONDITION Ta=25°C 





High-Level 


Input Voltage Vin 














Low~— Level 
Input Voltage 


High-Level 


Output Voltage 








Low— Level 
Output Voltage 











SS ee rr eS 








Input Leakage Current In 


Quiescent Supply Current Io Vin =Vcc or GND | 6.0 | 
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TC74HC133AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vec=5V,Ta=25°C, Input tp=t;=6ns) 


Propagation Delay Time 




















Ta=25" a Ta=—40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION Ve — UNIT) 
: 2.0 
Output Transition Time OTLH 4.5 a = 
rH - 
6.0 6 
2.0 
Propagation Delay Time 4.5 = 
6.0 
Input Capacitance 
Power Dissipation Capacitance | Cpp(1) | 


Note(1) Cp y is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iccex=C poe Veer fintl eo 
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TC74HC137AP/AF 


3-TO-8 LINE DECODER/LATCH 


The TC74HC187A is a high speed CMOS 3-to-8 LINE 
DECODER ADDRESS LATCH fabricated with silicon 
gate C’MOS technology. 

It achieves the high speed operation similar to 
eguivalent LSTTL while maintaining the CMOS low power 





dissipation. 

It is composed of a 3—bit input latches with a common 
GL enable input and a 3-to—8 line decoder with enable 
inputs G1 and G2. The 3—bit binary data is stored into the 
input latch on the high level of GL. The value of this data 
determines which one of the outputs will go low. When the 
enable input G1 is held low or G2 is held high, decoding 
function is inhibited and all the 8 outputs go high. The 
two enable inputs are provided to ease cascade connection 
and permits the application of address decoder for 
memory system. PIN ASSIGNMENT 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


Bibi (3D16A—P) 


—— 


MFP16 (F16GC—P) 





FEATURES: 

e High Speed sae cee n ee cee eee cee nereeesecans tpd=17ns(typ. )at Voc=5V 

* Low Power Dissipation Ioec=4u A(Max. Jat Ta=25°C 
: High Noise Immunity Perm Ar sae OTe Vv =VxiL 28% Voc (Min.) 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance **: | I¢y | =Ig,, =4mA( Min.) 

¢ Balanced Propagation Delays tot = toy 

¢ Wide Operating Voltage Range **: Voc (opr.)=2V~6V 

¢ Pin and Function Compatible with 74LS137 


ao nvr Oo & BSB WD PD wa 


(TOP VIEW) 





IEC LOGIC SYMBOL 


0 
1 
2 
3 
| 
5 f 
= 
7 + 
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TC74HC137AP/AF 


TRUTH TABLE 


| INPUTS OUTPUTS 


ENABLE ADDRESS SELECTED OUTPUT 
Gt | G2|o1| c | B | a | Yo| ¥1| ¥2 | ¥3 | ¥4| ¥5 | Ye 


Y7 
| H | 


Ze 





om 
cme 


OUTPUTS are latched at the time when GL is taken High level. 
X:Don’t care 


SYSTEM DIAGRAM 


wad 
an 

<i 

oS 


—_ 
> 


@ 
<i <i <li x! <i <I <li 


= 
& 
= 


Le) 


tk 


ADDRESS 
INPUTS} 8 


@ 
ob 
~ 


w 


DATA 
OUTPUTS 


V7 
FA VAN ANY SA 


—_ 
Oo 
a 


) 
© 


> 


iS SP 


> 
elk 


e 

@ 

O 
~~ 


~~ 


ENABLE 
INPUTS 
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—_—$_—$—————— 107 4013 7AP/AF 


ABSOLUTE MAXIMUM RATINGS 










































































SYMBOL VALUE UNIT . 
Supply Voltage Range Vec —0.5~7 V *500mW in the range of Ta= 
DC Input Voltage TVs | 0.5 Vgc +0.5 [ov oo be eran 
DC Output Voltage Vout —0.5 ~ Voce t0.5 V ~10mW/°C shall be applied 
Input Diode Current Le +70) mA until 300m W. 
Output Diode Current lox +20 mA 
DC Output Current [tour [- +25 _3 mA 
DC Vec/Ground Current lec shes +50 mA 
Power Dissipation Py | 500(DIP)*/180(MFP) mW 
Storage Temperature Tste —65 ~150 Cc 
Lead Temperature 10sec Ty. 300 C 





RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 2~6 Vv 
Input Voltage \ 0~ Vec aa: 


Output Voltage 0~ Vee | V 


























Operating Temperature —-40 ~ 85 

0 ~ 1000(V.c=2.0V) 

Input Rise and Fall Time 0~ 500(Voc=4.5V) 
0~ 400(Veo=6.0V) 


C 
= 














* 


DC ELECTRICAL CHARACTERISTICS 
















































































PARAMETER | SYMBOL TEST CONDITION aM 
2.0 1.5 = = 1.5 
High-Level : : : . 
Vin 4.5 | 3.15 — = 3.15 V 
Input Voltage 6 0 12 7 a 19 | 7 | 
2.0 = oe 0.5 = 0.5 
Low-Level ; : : 
input Vollage ViL on z ea 35). 
6. 0 ag [ a 1.8 7 1.8 
2.0 1.9 2.0 a 1.9 ae 
High-Level VW VIN = Tou =—20uA : : ; a : ~ 7 
J ‘: ; 5 x ; _ 
ce MHOPM Week mal ee [he | hob) cis) = 
al Ioq =—-5.2mA!} 6,0 5. 68 5. 80 = 5, 63 = 
Fel = - Too 
Low-Level con Nin= Oe “EO IEE : : _ ; : 
Output Voltage Viyor Vir, ioe mA eG — 1 01 
Io. =5.2mA | 6.0 = 0.1 
Input Leakage Gaal In Vi =Vcc or GND 6.0 x = 
Vx =Vq orGND Teo, - | - | 
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TC74HC137AP/AF 


TIMING REQUIREMENTS (Input tr=ts=6ns) 


Ta=25°C Taxa ~85°C 
PARAMETER TEST CONDITION ee LIMIT aM 


Minimum Pulse Width 19 
; ae 15 
(GL) | 6.0 a. 


















UNIT 








Minimum Set-up Time 


(A, B, C-GL) 


Minimum Hold Time 


(A, B, C-GL) 





PARAMETER 
Odtait Teaiie iad Time 
Propagation Delay Time 


G1-Y 
Propagation coeay Time 





Propagation Delay Time 
(GL-Y 
Propagation Delay Time 
A Bales y 
























PARAMETER  |SYMBOL| TEST CONDITION ls ay AX 2: UNIT 
a 0 7 
Output Transition Time | 'TLH 4.5 
tTHL 

| i 
Propagation Delay Time | ty 4 Ti 5 
sie p ie 23 = 29 
ieeiea a 6.0 r 20 7 25 


Propagation Delay Time | tpy,. ‘, 
(G2) tOHL 


2 
6.0 
Propagation Delay Time ton ; 
(GL=Y) CoH 


Propagation Delay Time 


23 i 29 ns 








15 
13 20 ~ 25 
70 170 = 215 
22 34 - 43 
19 29 - 37 
70 165 Ps 205 
a) 21 33 Al 
Be Cr dd HL 18 28 35 


| Input Capacitance IN [Reel ele ves (a ecco ae 
Power Dissipation Capacitance | Cpn(i)[ | ~ | 36 | - | - | - |? 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


loc @e=© po? Vacs fintico 










o> = DO 
ono 


° 
e 
e 


oD > DO 
Cm oem 









232 


TC74HC137AP/AF 





TYPICAL APPLICATION 


STROBE 
DECODER 


x0 





INPUT 
ADDRESS 


TO FIVE 
OTHER 
DECODERS 





0 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
OUTPUTS 


6 Line to 64 Line Decoder with Input Address Storage 
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TC74HCT137P/F 


TC74HCT137P/F 3-TO-8 LINE DECODER/LATCH | 

The TC74HCT137 is a high speed CMOS 3-TO-8 LINE DECODER ADDRESS LATCH fabricated 
with silicon gate C2MOS technology. 
This device may be used as a level converter for interfacing TTL or NMOS to High Speed 
CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. | 
It is composed of a 3-bit input latches with a common GL input and 3-to-8 line decoder 
with enable input Gl and G2. The 3-bit binary data is stored into input latch on the 
"H'" level of GL, determine which one of outputs will go low. Enable input Gl is held 
"L" level or G2 is held "H" level, decoding function is inhibited and all the 8 
outputs go high. 
2 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 


All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 


* High Speed .....seeeeeeeeeee tyq=23ns(Typ.) at Voc=5V 
* Low Power Dissipation ...... I¢c=4uA(Max.) at Ta=25°C 


* Compatible with TTL outputs ......... Vyq=2V(Min.), 
VIL=0.8V (Max. ) 


* Output Drive Capability ..........-.e+- 10 LSTTL Loads 
|* Symmetrical Output Impedance .....|Ioy|=Ip,,=4mA (Min. ) 
* Balanced Propagation Delays ...cecceccccees tpLH=tpHL 


* Pin and Function Compatible with 74LS137 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 
Vcc 


Supply Voltage Range =0.9 7 V 
DC Input Voltage -0.5 % Vect0.5 V 
DC Output Voltage | -0.5 u Vect0.5 V 
Input Diode Current at mA 
Output Diode Current | ad : mA 
DC Output Current mA 
DC Vcc/Ground Current + mA 
mW 
“G 























Power Dissipation 500(DIP)* 

180 (MFP) 
Storage Temperature -65 % 150 i 
Lead Temperature 10sec 300 


* 500mW in the range of Ta=-40°CV65°C and from Ta=65°C (TOP VIEW) 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 
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TC74HCT137P/F 


TRUTH TABLE 





OUTPUTS 





K 
Ww 
| 
nm 
wt 
N 





H H 
H H 
H H 
H H 
H H 
L H 





co 
moe 
eg omnes oa os eS = oe c= 


H H H H H 








Output corresponding to stored address, 
L, all others, H 


>: DON'T CARE 





LOGIC DIAGRAM 


SELECT 
INPUTS 


DATA 
OUTPUTS 


el Ge 

1 Freee 
a 
y 


Ft 
: 


ENABLE 
INPUTS 
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TC74HCT137P/F - 


INPUT and QUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


aeae 


Supply Voltage 5G. eo 
O~vVcc 






















| Input Voltage 











Output Voltage Ov Vcc 
-40 % 85 


0 ~ 500 














OUTPUT 


Operating Temperature 








Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL | mst common Fig | mst common Fig | 


High-Level 
Input Voltage 


Low-Level 
| Input Voltage 


Nez | 
DD 
4.5 
“[—_ 
5.5 


High-Level Ioq=-20uA 


Output Voltage 





Input Leakage 
Current 


Vin=Vec or GND 
Quiescent 
Per input: Vyy=0.5V or 
2.4V 


Other inputs:Vcc or GND 


Supply Current 





| Low-Level 
Output Voltage 
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TC74HCT137P/F 





AC ELECTRICAL CHARACTERISTICS (Cy=5O0pF, Input tr=t¢=6ns) 


METER SYMBOL| TEST CONDITION fRar-40v85°C | 


CrLy 





Output Transition Time 

































































CPHL 
Propagation Delay Time "pLH ie 
(G1 - Y) CDHL 
Propagation Delay Time °pLH 4.5 
(G2 - Y) CpHL 
Propagation Delay Time | 'pLH 4.5 
(GL — Y) COHL 
| Propagation Delay Time CoLH Ao5 
CAy.-By. 6 &-Y) COHL 
Minimum Pulse Width 
(Gi) tw (L) 4.5 
Minimum Set Up Time t. A.5 
(A, B, C - GL) 
Minimum Hold Time ‘ 
af. iat 
CAs Be CEL) . - 
Input Capacitance CIN 
Power Dissipation > | . 
Cpp (1) 
Capacitance 
Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which is 


calculated from the operating current consumption without load (refer to Test 


Circuit). Average operating current can be obtained by the equation hereunder. 


Tcc(Opr.)*Cpp * Yeo * fin t lec 
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TC74HCT137P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TC74HCT137P/F 


TYPICAL APPLICATION 


STROBE 


DECODER 
ENABLE 


[#0 
Xi 
X2 


TO FIVE 
OTHER 
DECODERS 


O12 3 4 5 6 % 8 9 10 11121314 15 1627-1 LO 20 21-28 .2o 


OUTPUTS 





6 Line to 64 Line Decoder with Input Address Storage 
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-TC74HC138AP/AF/AFN— 


3-TO-8 LINE DECODER ~ 


The TC74HC1388A is a high speed CMOS 3-to-8 
DECODER fabricated with sillicon gate C* MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

When the device is enabled, 3 Binary Select inputs (A,B 
and C) determine which one of the outputs (YO-Y1) will | 
go low. 

When enable input G1 is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs | 





go high. 

G1, G2A, and G2B inputs are provided to ease cascade MFP 16 
connection and for use as an address decoder for memory | (F16GC-P) (SOP 16-P-225A) 
systems. 

All inputs are equipped with protection circuits against PIN ASSIGNMENT 
static discharge or transient excess voltage. 

FEATURES: 1 
° High Speed 25 evelete te-alevesaieee'a late PeTTET TTT TT tpq=l6ns(Typ. at Vcc =5V 2 
¢ Low Power Dissipation *+*+++++++++ IQ¢=4u A(Max. Jat Ta=25°C 3 
¢ High Noise Immunity svrrrsttse Vat = Vup, 28% Voc (Min. ) 4 
¢ Output Drive Capability «rrr 10 LSTTL Loads 5 
¢ Symmetrical Output Impedance °°: | Igy |=IpQ,=4mA(Min.) 6 
¢ Balanced Propagation Delays °°:°*: toLH = tou ; 
¢ Wide Operating Voltage Range --: Voc (opr)=2V ~6V : 


e Pin and Function Compatible with 74LS138. 





-1EC LOGIC SYMBOL 





; ‘BIN/OCT 





A OF YO A 0 
B 1 | Y1 B 1 | 
Cc 2 | Y2 Cc 2 
3 Y3 3 
4 | Y4 4 } 
G1 5- - Y5 G1 5 | 
“G2A 6p Y6 “G2A 6 
“G2B 7F Y7 “G2B 7 | 
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TC74HC138AP/AF/AFN 






Y4 






Y 
= 
= 
oO 
— 
> 
oO 


SELECTED OUTPUT | 


fe ee oe) in | co] iN 
[> |L>= > fl > > > > 


~ 
wo 
Lo 





wn 
el 
= 
ioe) 
© 
NI 
feb) 
pe pee 
a 
[ = } c 
ad 
©) 
) <ix<xixj/4}; my 
a eo) wu wo 
OK ai t= 
nl of [ocx] |) s/s] fz | uD m > 
— Io to 
a wz z2a 
2 a a 


BR ERE EE ERE 
SERRE EFFEELEI 


ENABLE 





TRUTH TABLE 
LOGIC DIAGRAM 
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TC74HC138AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Supply Voltage Range 
DC Input Voltage ) 
DC Output Voltage = 
Input Diode Current 0m] 
Output Diode Current lox 


DC Output Current 
DC V¢c/Ground Current 


Power Dissipation 







*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


mi << 






Q 
O 
| 
Or 
jou) 


mA 


RECOMMENDED OPERATING CONDITIONS 


Storage Temperature 


re 


—_— 
ag jon 
a 4 





Lead Temperature 10sec L 






















Supply Voltage Veg 

Input Voltage Vin 0~ Vec V 

Output Voltage a 0~ Vec V 

Operating Temperature Topr —40 ~ 85 
0 ~ 1000(Vec=2.0V ) 

Input Rise and Fall Time | tr, te 0~ 5000 Voc=4.5V) ns 





0~ 400(Voo=6.0V) 
DC ELECTRICAL CHARACTERISTICS 
PARAMETER |SYMBOL| TEST CONDITION 


High-Level 


Input Voltage Vin 





Low-Level 
Input Voltage 











High-Level Vix = 


Output Voltage Viqor Vi, 


Low~— Level 
Output Voltage 





Input Leakage Current | 
i | Ve OND OO = 
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TC74HC138AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C) 
PARAMETER SYMBOL TEST CONDITION 


Output Transition Time 


Propagation Delay Time 
(A,B,C-Y) 
Propagation Delay Time 
(G,G-Y) 























Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL} TEST CONDITION T MAX?) MIN, [MAX. UNIT 


CTL 


Output Transition Time : 
THL 


lov 








me 
Propagation Delay Time | tyy 
(A,B,C-Y) CHL 


o1cicm ol 








Propagation Delay Time [ toLH 
(G,G-Y) tory 


Input Capacitance Cin _ 


Power Dissipation Capacitance | Cpp(1) 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Icc opp =€ pp * Vor e fin tlec 





F 


eo o1 © 








| 








Hs. 
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TC74HCT138AP/AF/AFN 


3-TO-8 LINE DECODER 


The TC74HCT138A is a high speed CMOS 3-to-8 
LINE DECODER fabricated with sillicon gate C”? MOS 
technology. : 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 1 

This device may be used as a level converter for interfacing 
TTL or NMOS to High Speed CMOS. The inputs are DIP16 (3D16A—P) 
compatible with TTL,NMOS and CMOS output voltage levels. 


When the device is enabled, 3 Binary Select inputs (A,B 16 16< 
and C) determine which one of the outputs (YO-Y1) will RAS 





zo low. | _ _ 1 ; 
When enable input G1 is held low or either G2A or G2B MEP 16 SOP 16 
is held high, decoding function is inhibited and all outputs 
go high. | (Fi6GC-P) (SOP 16-—P—-225A) | 
G1, G2A, and G2B inputs are*provided to ease cascade 
connection and for use as an address decoder for memory PIN ASSIGNMENT 
systems. 
All inputs are equipped with protection circuits against 1 
static discharge or transient excess voltage. 9 
FEATURES: 
© High Speed vorrcrssrterserteecee ere eeeees tpd=17ns(Typ.)at Voc=5V 3 
e Low Power Dissipation :++++++*++* Icc=4 u A(Max.)at Ta=25°C : 
¢ Compatible with TTL outputs’******" Vin =2V (Min.) 5 
Vit =0.8V(Max.) 6 
¢ Wide interfacing ability:s:**: LSTTL,NMOS,CMOS 7 
* Output Drive Capability -++++++*+* 10 LSTTL Loads 
¢ Symmetrical Output Impedance -*- | lon |=IJoL=4mA(Min.) ° 
¢ Balanced Propagation Delays °*::*: tpLH= tpHL 


¢ Pin and Function Compatible with 74LS138. 
IEC LOGIC SYMBOL 





1 BIN/OCT 


sO oO &S WO HY — O&O 
“I @® co BP W NH —= & 
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TC74HCT138AP/AF/AFN 


TRUTH TABLE 


72) 
Ee 
a 
ou 
- 
- 
Oo 


INPUTS 


SELECTED OUTPUT 


SELECT 


ENABLE 


—|Nlo|< 
[>= [>= > | > 


lel lel Ee 
fell = l= ele = 
el elel= = lel ole = 
elle = ele = = 
elelel= ll = == 
dod weld alse 
el elel l= =l=l 8 
lef = |= |= I= = | 
bees 
So cdeesae me 
ae welal a alae 
Bhp eee EE 
bE PEER PP 
+ «be = = = == I= I=| 





LOGIC DIAGRAM 
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SELECT 
INPUTS 


ENABLE 
INPUTS 
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TC74HCTI38AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range 
DC Input Voltage 0.5 ~Voo+0.5 














*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 





—0.5 ~Voot0.5 V —10mW/°C shall be applied 
i i: ona tom 

PPower Dissipation | Fy | S00(DIP)«/180(MFP) 

“05 ~150 


Lead Temperature 10sec 300 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature -40 ~ 85 
Input Rise and Fall Time 0 ~ 500 





DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=—40 ~85°C 
PARAMETER |SYMBOL TEST CONDITION "Voc | MIN. | TYP. [MAX. | MIN. [MAX, [UNIT 


4.5 
High-Level : 
Low-Level Vv oa V 
Input Voltage oe 5 5 


eT ere ge | Wor |W ory, Pee oY hd | 4S = 
Output Voltage OY | VinorVin lor—4 mA [45 | 418 | 431] - | 413 | = 
High-Level vo YN Say, Pose ab of OO Od fT ky 
Output Voltage nl NOUV, Noe term A. Soy 0 026. | 2 098 

Input Leakage Current | Tin | Vin =VecorGND___| 5.5 | ~ 1 


Quiescent Supply Curren I PER INPUT: Vpce0. 5V or 2. 4V 
C OTHER INPUT:Vccor GND 























ol 





on 
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TC 4HCTIS8AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 







PARAMETER 


Propagation Delay Time 
(A,B,C—-Y) 


Propagation Delay Time 
G2-Y 





pL 
toHL 
tout 
tOHL 
tpLu 
tpHL 











IN. 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t-=t;=6ns) 








Output Transition Time 








Propagation Delay Time 
(G1-Y) 







Propagation Delay Time 
(G2-Y) 


Input Capacitance 


Power Dissipation Capacitance 


Note (1) 










Propagation Delay Time | ty 
(A,B,C-Y) 


Ta=25°C 
PARAMETER SYMBOL; TEST CONDITION Voc | MIN. | TYP. | MAX. 


CTHL 


t HL 












Cpp(1) 











operating current consumption without load. 


Average operating current can be obtained by the equation: 


Iccep =Cpp ° Voce in too 
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8 


SYMBOL TEST CONDITION M TYP. 
, 
THLE, 
t 












Ta=—40 ~85°C 


ais 





ns 











Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 





TC74HC139AP/AF/AFN 


DUAL 2-TO-4 LINE DECODER 


The TC74HC1389A is a high speed CMOS 2 to 4 LINE. 
DECODER/DEMULTIPLEXER fabricated with silicon 
gate C°MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 1 

The active low enable input can be used for gating or it 
can be used as a data input for demultiplexing 
applications. | 

When the enable input is held “H”, all four outputs are 

| fixed at a high logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 

static discharge or trasient excess voltage. | MFP 16 


(F16GC-P)  (SOP16—P—225A) 


DIP16 (3D16A—P) 


FEATURES: 





© High Speed -+rssssssessesereersseeeeeeeees tod=16ns(typ. Jat Voo=5V 

© Low Power Dissipation estsereeeeeeee To =4 iu A(Max.)at Ta=25°C 
¢ High Noise Immunity +++ Vagus =V yg, =28% Voc (Min.) 
e Qutput Drive Capability ---++---++- 10 LSTTL Loads 


¢ Symmetrical Output Impedance «+ |Ig;|/=lgq =4mA(Min.) 
¢ Balanced Propagation Delays ------ toLH = tpHL 

e Wide Operating Voltage Range - Voc(opr)=2V~6V 

e Pin and Function Compatible with 74LS139 


On moO & W PM —- 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 


SELECTED 
OUTPUT 


Ea | St | 
N 
io) 


as 
| <|| <|| <| ‘lf 
Win; = 10 


| 
|S |B 
mE 
pb je 


0 
- 
L 
LH | 
ie 
Li | 


LA 
LH 


Fasc 
EIGEIEA 
ai 


x< 


: Don’t care 
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TC74HC 139AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 
























PARAMETER VALUE UNIT 
Supply Voltage Range Voc —0.5~7 *500mW in the range of Ta= 
DC Input Voltage Vin =0.5 ~Voo +0.5 AiC~ G3. C Prom Labo C 


to 85°C a derating factor of 
-10mW/‘C shall be applied 


r*t_nAnnn UyT 
until 300mW. 


DC Output Voltage 
Input Diode Current 
Output Diode Current 
























DC Output Current lour eo mA 
= 
Storage Temperature Tstg —65 ~150 aC 





Lead Temperature 10sec Ey 300 


RECOMMENDED OPERATING CONDITIONS 


VALUE 
. 1~ Ve 





0~ V 
0 ~ 1000(Voc=2.0V) 
Input Rise and Fall Time | tr, tf O0~ 500(Voc=4.5V) 
0~ 400(Voc=6.0V) 








DC ELECTRICAL CHARACTERISTICS 


Pa=25°C Ta=—40 ~85°C 
PARAMETER | SYMBOL TEST CONDITION MAX. | MIN. [MAx. UNIT 


High— l 2.0 1.5 
ia ee Vin 3.15 ¥ 
6. 0 4.2 
2.0 0.5 0.5 
6. 0 1.8 1.8 
2.0 ; : 
; 





















High-Level 
Output Voltage 


o> — po 
CoO jw] m O11 © 
e ei) Oor e 
O rico & CO 


n> 
ore 
Ot = 
CW 

























0.0 | 01 0.1 
ly =2 Al 4, ; d : 
Low-— Level Vin = oa oes : ; ; ; : : V 
Ourpur Weliage MAOOME. Tar gas 0.17 | 0. 26 0. 33 
Io. =5.2mA | 6.0 0.18 0. 26 0.33 
Input Leakage Current Nin = ce OM GND G00 es oO ee ee Os ae 
Quiescent Supply Current Vin =VocorGND [60; - [| - [ 40 [| - | 400] " 
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TC74HC139AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


Bites [TS 
Propagation Delay Time | tyjy | 12 99 

(A, B-Y) toHL 

(G-Y) tpHL 


AC ELECTRICAL CHARACTERISTICS(C,=50pF,Input t,=t;=6ns) 


Ta=25 co Ta=—40 ~85°C 
ee a es | MINT TYP. [MAX MIN, [MAX. [O° 


= 30 ace 



























Output Transition Time 





a 

5 

; | 0 
Propagation Delay Time 
(A, B-Y) 0 
0 

oO 

ae 


CHL Hen 
P . 
-ropagation Delay Time ies 28 
(G-Y) 24 


pio [=| 10 
Sie ete iota On ae ee ee 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iccepp=Cpp * Voce fn too /2(per Decoder) 


pli 







ae ee 


L 
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TC74HC147P/F 


TC74HC147P/F 10-TO-4 LINE PRIORITY ENCODER 






The TC74HC147 is a high speed CMOS 10-TO-4 LINE PRIORITY ENCODER fabricated with 
silicon gate CMOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

This encoder features priority encoding of the inputs to ensure that only the highest 
order data line is encoded. Nine input lines are encoded to a four line BCD output. 
The implied decimal zero condition requires no input condition as zero is encoded 
when all nine data lines are at a high logic level. All data inputs and outputs are 
active at the low logic level. 

All inputs are equipped with protection circuits against static discharge or transien 
excess voltage. 


















FEATURES: 

‘High Speed: accwaveew wd siiie% tpq=lons (Typ. ) at Vec=5V 
* Low Power Dissipation ...... Ic¢cc=4uA(Max.) at Ta=25°C 
- High Noise Immunity ......... VNrH=VnrIL=28% Vcc (Min.) 
* Output Drive Capability ...........e... 10 LSTTL Loads 
Ioq|=IoL=4mA (Min. ) 
- Balanced Propagation Delays ..........ee0e- toLHFtpHL 





* Symmetrical Output Impedance .... 


- Wide Operating Voltage Range ....... Voc (Opr.)=2V v 6V 
Pin and Function Compatible with 74LS147 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Ronee. Sees eee 








DC Input Voltage : ~0.5 % Vect0.5 
DC Output Voltage -0.5 u Vect0.5 








Input Diode Current 





Out put Diode Current 





DC Output Current 
DC Vec/Ground Current 























Power Dissipation ln: ae) ee 7 500 (DIP) */ 
180 (MFP) 
Storage Temperature -65 %150 
Lead Temperature 10sec 300 
* 500mW in the range of Ta=-40°C %65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/°C shall be applied (TOP VIEW) 
until 300mW. NC : NO CONNECTION 
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TC74HC147P/F 


TRUTH TABLE 


OULTEUTLS 


INPUTS 


D 
My 
S 
oO 
Ry 
q 
fe) 
A 
>< 





LOGIC DIAGRAM 
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TC74HC147P/F 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 
V 


Supply Voltage 
V 
























Input Voltage 





“ = 
2G 


Output Voltage 








Operating Temperature 





Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


RAMET MBOL T CONDITION ee ee UNIT 



















High-Level 


ee) 
mies) 
| Input Voltage ; 





0.5 





Low-Level 
Input Voltage 























—— [ 
VaneV Toq=-20uA 
High-Level INT TH 
|}Output Voltage on Vp 
Igyq=-4mA 
Toq=->- 2mA 6 
Vag Ip, =20uA 
Low-Level IN=VTH ao 
Output Voltage or VIL Ipt=4t0A 
IoL=5.2mA 
am 





Input Leakage 


Current VAN VOC oF GNP 





Quiescent. 
|Supply Current 





Vin=Vecc or GND 
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TC74HC147P/F 


AC ELECTRICAL CHARACTERISTICS  (CL=50pF, Input ty=tf=6ns) 


PARAMETER SYMBOL | TEST CONDITION 
a : 30 | 75 95 
8 
CTHL 











Output Transition Time 


Power Dissipation 

Capacitance 
Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 


Circuit). Average operating current can be obtained by the equation 


hereunder. 


Icc(Opr.) = Cpp * Vcc * fin + Icc 


OUTPUT 
(IN- PHA SE) 


% : INPUT TRANSITION TIME IS THE SAME AS 
THAT IN CASE OF SWITCHING CHARACTER- 
ISTICS TEST. 
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— TC74HC148P/F 


TC74HC148P/F 8-TO-3 LINE PRIORITY ENCODER 






The TC74HC148 is a high speed CMOS 8-TO-3 LINE PRIORITY ENCODER fabricated with 
silicon gate CMOS technology. It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power dissipation. The encoder 
detects "L" level of the highest order among eight input signals and outputs the 
corresponding signal position in binary code. The inputs are eight input signals of 
Q through 7 and input EI and when EI is set to "H" level, the encode operation is 
inhibited making all the outputs at "H'" level. The encoded output appears on three 
Signal lines AO through A2 in binary. Outputs EO and GS are the outputs to indicate 
the operational mode of encoder and used when the number of bits is to be increased 
by cascade connection. All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


















FEATURES: 
* High Speed .......seseeeeee. tyq=l6ons(Typ.) at Voc=5V 
* Low Power Dissipation ...... I¢c=4yA(Max.) at Ta=25°C 
* High Noise Immunity ......... Vyra=VnNrTL=28% Vcc (Min.) 
* Output Drive Capability .............. 10 LSTTL Loads 
Toy|=Io,,=4mA (Min. ) 
* Balanced Propagation Delays .......cccccece CpLH=tpHL 





* Symmetrical Output Impedance ..... 


* Wide Operating Voltage Range ....... Voc(Opr.)=2V v 6V 
Pin and Function Compatible with 74LS148 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL 


Supply Voltage Range 





DC Input Voltage -0.5 v Vect0.5 
DC Output Voltage =O .2°0 VeerT0so 














Input Diode Current 








Output Diode Current 


DC Output Current eee ee 
DC Vcc/Ground Current 





Power Dissipation 500 (DIP) */ 
180 (MFP) 








Storage Temperature -65 150 





Lead Temperature 10sec 





* 500mW in the range of Ta=-40°C 65°C and. from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VI HW) 
until 300mW. 
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1C74HC148P/F — 


TRUTH TABLE — 


OUTPUTS 


Xi Don't Care 


o) 


GHA tee ee ee 


SZeaAAAAH AA 


oe 
ie9) 
oO 
= SAHA we AeA 





tm ogmt gt aoa mm 
ey RE eS ge a I be Ee SE 


Mom Oo om mom oa 


~~ OMe A oe eee ee 


Ne ene ep De TES Pe HER SESE 
MomM MM a om om om 


bY oH be be oe ont 


She Re Aa 


a{o mM eM MM eM A oo 
Ol] > HM bd. bd pd ob bd pd 4 | 





LOGIC DIAGRAM 





256 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT 


Supply Voltage 





Input Voltage 
Output Voltage 











Operating Temperature 





Input Rise and Fall Time 


High-Level 
Input Voltage 





Low-Level 
Input Voltage 








High-Level 


TC74HC148P/F 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 





Output Voltage 








=V 
Low-Level VIN“VIH 


Output Voltage or VTL 





I9L=)5. 2mA 








Input Leakage 


=V GND 
Current VIN Coes 











Quiescent ee CND 
Supply Current Ine™cc OF 
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TC74HC148P/F 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input t,=t¢=6ns) 


| Ta=25°C Ta=-40%85°C 
PARAMETER SYMBOL | TEST CONDITION UNIT 
Voc | MIN. | TYP. MAX. 




















Output Transition Time 


a ct a ocr 

ww a 

ae ot m 

; cea S oe 
ob /bb SES EGS 


OT © (oO Or OO, O 1 OO U1 O71 oO Uo 












Propagation Delay Time 


(IN - AO, Al, A2) 






Propagation Delay Time 






(IN - EO, 






|Propagation Delay Time 


(EI - EO) 







Propagation Delay Time 


(EI - GS) 

















Propagation Delay Time 


(EI - AO, Al, A2) 


Ce be ee cee 
od 'S ~~ 9 
rm 1 Ff 
ro ce 6 
DE NID FS & 

SWS 





Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Icc(opr.) = ©pp * Voc : fin 
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TC74HC148P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(Opr.) TEST WAVEFORM 


OUTPUT 
( IN-PHASE) 





OUT PUT 
(0 UT-OF—PAHS B) 








*; INPUT WAVEFORM IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS THST. 





TYPICAL APPLICATION 


4—bit CASCADE CONNECTION 


15 14 13 1% 1110 


EO= bp bras 
With IN=“H’ 


Priority Flag 
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TC74HC151AP/AF/AFN 


8-CHANNEL MULTIPLEXER 


The TC74HC151A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C* MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

One of eight date input signals (D0-D7) is selected by DIP16 (3D16A—P) 
decoding of the three—bit address input (A, B, C). The | 
selected data appears on two outputs : non-inverting (Y) 
and inverting (W). 

The strobe input provides two output conditions ; a low 
level on the strobe input transferrs the selected data to the 
outputs. A high level on the strobe input sets the Y output 
low and the W output high without regard to the data or (F16GC-P) (SOP 16—P—225A) 
select input conditions. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


1 





FEATURES: 

© High Speed tertrsttreteeeesterseerees toy =15ns(typ. Jat Voc=5V 
¢ Low Power Dissipation *t+*++++++ Ioc=4u A(Max.)at Ta=25°C 
* High Noise Immunity svrettttrttr es VxtHn = Vit 28% Voc (Min. ) 
¢ Output Drive Capability «:++++++ 10 LSTTL Loads 

¢ Symmetrical Output Impedance °* | Io | =Io, =4mA( Min.) 

* Balanced Propagation Delays °*:::: toy = tpHL 


¢ Wide Operating Voltage Range :*- Voc (opr.)=2V~6V 
¢ Pin and Function Compatible with 74LS151 


(TOP VIEW) 





TRUTH TABLE | IEC LOGIC SYMBOL 


e * | eS 
L cl 
DO 


peerrr eno 


ae ae ae 
xX 
L 
H 
L 
H 
L 
H 
L 
H 


: 2 
L 0 
L 1 
L D2. 2 

— 3 
L peat 4 
L D4 5 
L 6 
L 7 
: bad 


X 
L 
L 
+H 
H 
L 
L 
H 
H 


X : Don’t care 
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TC74HC151AP/AF/AFN 


SYSTEM DIAGRAM 


D5 - 
D6 


D7 


TX, DN ee dee NS ae NaN 
j 
ee | ae | ee 
a oe | Sea 
ae 


ie 
S 
b> 
S 
> 
S 
D4 . Sd 
S 
Pe. 
S 
> 
S 
> 
S 
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TC74HC151AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 











Supply Voltage Range Voc *500mW in the range of Ta= 
Bhai 
wnt 300m 
PPower Dissipation | fy | S00(DIP)-/180(MFP) [mW 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 
Supply Voltage 


Output Voltage OUT 


VALUE 


QQ ~ 
~ 
-40 ~ 85 
0 ~ 1000(Voc=2.0V) 
t 0~ 500(Voc=4.5V) 
0~ 400(Vcec=6.0V) 


< 
Ro 
" 
Sie] 


Operating Temperature Topr 


Input Rise and Fall Time 


et 
bar 





DC ELECTRICAL CHARACTERISTICS 









High-Level 
Input Voltage 












Low~— Level 
Input Voltage 












High-Level 
Output Voltage 


H/o ww 
< 


a1 
Co CO 




















0.0 0.1 0.1 
Low-Level Vix = x : Vv 
Output Voltage Vor Vit 0-17 026 033 
‘ 0.18 0. 26 0. 33 
Va =Voc or GND ee a eS ee 
Quiescent Supply Current Vin =Voc_ or GND a Oe a 








TC74HC151AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS (C, =15pF,Voc=5V,Ta=25°C ) 


PARAMETER 


Output Transition Time 








Propagation Delay Time 
Day. 





Propagation Delay Time 


Propagation Delay Time 


Say 





Propagation Delay Time 
(ST-W) 
Propagation Delay Time 
AB ACY 
Propagation Delay Time 
(A, B, C-W) 











. 
= 


PARAMETER 


Output Transition Time 





Propagation Delay Time 
(Dx) 







Propagation Delay Time 
(D-W) 


t 

toHL 
toLH 
toHL 


Propagation Delay Time 
(Sly) 


Propagation Delay Time 
(ST-—W) 





Propagation Delay Time 
(A, B, C-Y) 


Propagation Delay Time 
(A, B, C-W) 
Input Capacitance 

Power Dissipation Capacitance 

Note (1) 


toLH 
CoOHL 
| Cn | 


| Crp (1) | 





operating current consumption without load. 





SYMBOL| TEST CONDITION 


; — 


t 2.0 
TLH 4.5 

TH 6.0 

t 2.0 
pLH 4.5 

tOHL 6.0 
pLH 


t 2.0 
toHL 6. 0 
toLH 
toHL 


DD — Poo — Fo 
COoaelco o1 © 


0 175 
5 3 
0 15 30 
0 36 125 
5 12 25 
0 21 
125 
25 
21 
180 225 
45 
19 31 38 
go | 180 225 
23 36 45 
19 31 
ce Sa a Tk 
ee ee eee ee 


Cpp is defined as the value of the internal equivalent capacitance which 



























— TaH25°% | Ta=—40 ~85°C | 
cis 
g 15 19 
7 13 16 

65 | (140 175 
18 35 
15 30 
65 
18 5 


28 
24 








is calculated from the 


Average operating current can be obtained by the equation: 


Icc@p= pos Voce fintl oc 
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TC74HC153P/F 
TC74HC253P/F 


TC74HC153P/F DUAL 4-CHANNEL MULTIPLEXER 
TC74HC253P/F DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT 


The TC74HC153 and TC74HC253 are high speed CMOS DUAL 4-CHANNEL MULTIPLEXERs 









fabricated with silicon gate C2MOS technology. 






Both achieve the high speed operation similar to equivalent LSTTL while maintaining 





the CMOS low power dissipations. 






The designer has a choice of complementary output (HC153) and 3-state output (HC253). 





Each of these data (1C0-1C3, 2C0-2C3) is selected by the two address inputs A and B. 






Separate strobe inputs (1G, 26) are provided for each of the two four-line sections. 





The strobe input (G) can be used to inhibit the data output; the output of HC153 is 





fixed in low level and the output of HC253 is disabled to be high impedance 






unconditionally, while the strobe input is held low. 





All inputs are equipped with protection circuit against static discharge or transient 






excess voltage. 







FEATURES: 
o MECH Speeds )é eae town eames tpa=l4ns (Typ. ) at Vcc=5V 






. Low Power Dissipation......... Icc=4uA(Max.) at Ta=25°C 






. High Noise Immunity........... VNIH=VNIL=28% Vcc (Min. ) 






. Output Drive Capability....... 10 LSTTL Loads 






Symmetrical Output Impedance.. ]|Igp|=I0L=4mA (Min. ) 






Balanced Propagation Delays...tpLH=tpHL 





. Wide Operating Voltage Range. .Vcc(opr)=2V ~ 6V 





|. Pin and Function Compatible with 74LS153/253. 





MFP16(F16GC-P) 
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TC74HC153P/F 
TC74HC253P/F 


INPUT and OUTPUT EQUIVALENT CIRCUIT 


PIN ASSIGNMENT 





“~~ 
= 
re) 

“4 
> 
Oy 
Oo 
& 
wv 





TRUTH TABLE 


OUTPUT Y 


STROBE 


DATA INPUTS 


: High Impedance 


: Don't care 


mS 
i. 
E 


a 


ma 
N 
ina 
© 
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TC74HC153P/F 
TC74HC253P/F 





LOGIC DIAGRAM 


TC74HC153P 


So TCV4HC253P 


SAME AS ABOVE BLOCK 





ABSOLUTE MAXIMUM RATINGS 


Co ae a 
DC Input Voltage ee ea 

Cie [#0 a 
jor} 


o25 


cm 
ce 
oe ce 
es 










* 500mW in the range of 
Ta=-40°C ~ 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -10mW/°C shall be 
applied until 300mW. 














Input Diode Current 








Output Diode Current 












DC Output Current 








DC Vec/Ground Current 
Power Dissipation 


| Storage Temperature 












Lead Temperature 10sec 





TC74HC153P/F 
TC74HC253P/F 





RECOMMENDED OPERATING CONDITIONS 


Supply Voltage Vcc 26 
Output Voltage V 


Operating Temperature 


Input Rise and Fall Time 
































0%” 1000 (Vec=2 .OV 
0 v 500(Vcc=4.5V 
0 % 400(Vcc=6.0V 











DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION tae? © Ta=~40~85 °C | unre 
Ov ass 
Vv 
V 
V 
Vv 





High-Level 
Input Voltage 














Low-Level 





2% ; 

4.5 {3.15 

6.0 | 4.2 

; 0.5 

: 1.35 V 
zi2) 


No 

© 
Qo 
oa 








3-State Output 
Off-State 


Ls 
6.0 
VIN=V mV 
Toz (1)| VINTViH oF VIL 
Current VoutT=Vcc or GND 












I+ 
oO 
‘a 


Input Leakage 7 
Current a VIN=Vcc or GND 
Quiescent - 
Supply Current I Vin=Vcc or GND 


Note (1) Applied only for TC74HC253P 


pw e 
0.5 
Input Voltage IL a Me 
6.0 1.8 
230 1.9 250 
Vy IOH=-20 nA 4.5 4.4 4.5 
° Se IN7 
ae Level On 60> | 529%) 6.0 si 
Iou=—-4mA Go mae Co eo Me | a 
IoH=-5.2mA] 6.0 15.68 |5.80 
2.0 C20 PO eds 0.1 
; ToL =20HA 4.5 0.0 OoL O.1 
ie eae ee 6.0 0.0 | 0.1 O01 | v 
Output Voltage VIH or VIL 
ToL=4mA ‘ ei 0333 
ToL=5.2mA 0.33 
LIN 
CC 


mn ee) 
ee ln eB PF ome 
On be ry . ° ° — e 
(Se) Wo | ff Wo NO Wo WM 


= | Ie 
© th wn 
© © © 
: 
Jf 


S..6 
| Kt oe 
CO ws 
I+ Oo © 
© e 
» RO Ro 
eal Oo oO 


> 
© 
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TC74HC153P/F 
TC74HC253P/F 





AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns) 


PARAMETER SYMBOL ITEST CONDITION 
| Vcc 


UNIT 


I YE. 


~ 
Ww 
Ne) 
Wm 


Output Transition 
Time 


— 
Ww 
a" 
\O 









K 
2 
= 
eb) 
ma] il 
No i) 
- oo /als 
(o7 
o 
E 
= 
= 
| 
e 
5 oe) 
Ww 
bd | 0 | 
eS 











56 115 145 
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TC74HC253 
Output Disable Time 


cs 
2:30 
4.5 | 
6.0 13 16 
TC74HC153/253 2.0 68 | 130 165 
Propagation Delay Time 4.5 sa 26 33 
niles 6.0 te | BO 28 
TC74HC153/253 2.0 100 | 195 245 
AES 25 39 49 
Sei 6.0 21 | 33 42 
ns 
TC74HC153 | 2.0 100 | 195 245 
Propagation Delay Time 4.5 39 49 
= 6.0 33 42 
2.0 46 100 
TC74HC253 ArT 
P = 
Output Enable Time tpZH co oa 12 20 
6.0 10 17 
0 
55 
0 


eet 
a> Bae 
ia 
NN 
ve 
Ee 
If 
5 
Hn FN 


Input Capacitance 





Output Capacitance 






Power Dissipation 
Capacitance 


NO NO 
re un 


mtu -_ 
onay eee ieee ey 
bh | N 
Ole 


om) 
a 
No 
Qo 


zZ5 
- | pF 
ae 
im 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 
IcC(opr)=Cpp-Vcc-fiInt+Icc/2 (per Channel) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH>» tpHL 


OUTPUT thee 


LOAD 
CIRCUIT 


4 


IN-PHASE 
OUTPUT 


OUT-OF- PHASE 
OUTPUT 





TC74HC153P/F 
TC74HC253P/F 


Cpuz> tpzu 


Sie oe 


OUTPUT 
LOAD 
CIRCUIT 


R 
: 


OUTPUT 
LOAD 


L 
L CIRCUIT 


INPUT @G 


IN-PHASE 
OUTPUT 


OUT -OF-~PHASE 
OUTPUT 


6ns 6ns 
— Va 
INPUT A 
10% GND 


OUEPUT Ly 
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TC74HC154AP 


4-TO-16 LINE DECODER 


The TC74HC154A is high speed CMOS 4 to 16 LINE 
DECODER/DEMULTIPLEXER fabricated with silicon 
gate C MOS téchnology. 

It achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

A binary code applied to the four inputs Athru D is 
decoded within the device. Depending on the binary code, 
causes one of sixteen outputs to go low, when both the 
strobe inputs, Gl and G2, are held low. When either 
strobe input is held high, the decoding function is 
inhibited to keep all outputs high. The strobe function 
makes it easy to expand the decoding lines through 
cascading, and simplifies the design of address decoding 
circuits in a memory control system. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

¢ High Speed tpq=ldns(typ.)at Voc=5V 
¢ Low Power Dissipation :+++*+**+*** Ig¢=4u A(Max. Jat Ta=25°C 
¢ High Noise Immunity svrert+ss*s+*** Vat = VM 28% Voc ( Min.) 
* Output Drive Capability ----++:-+:-- 10 LSTTL Loads 

¢ Symmetrical Output Impedance -*- | Ioq|=Ig,=4mA (Min. ) 

¢ Balanced Propagation Delays t pLH** t pHL 

¢ Wide Operating Voltage Range -:- Vcc (opr.)=2V~6V 

¢ Pin and Function Compatible with 74LS154 


DIP24(3D24A—P) 





PIN ASSIGNMENT 


YO 
Y1 
Y2 
Y¥3 
Y4 
Y5 
Y6 
Y7 
Y8 
Y9 


oon maf W PR — 


~_ 
eo 


(TOP VIEW) 





IEC LOGIC SYMBOL 
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TC74HC154AP 


TRUTH TABLE 


SELECTED 
OUTPUT(L) 



































VV VV V7 


PET VV 


RTO A 


PPT I SO 


PT PPP VT VS 
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‘TC74HC154AP 










ABSOLUTE MAXIMUM RATINGS 

(PARAMETER __[svwpot[____VALUE___| UNI 

V 

Viy Vv 

Vv 

ih A 
A 
A 
A 
W 
°C 
°C 


*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/‘C shall be applied 
until 300mW. 


— 








Sine mM 
m 

m 

500% m 


— 
peers 
mA 

[Output Diode Current | Igc | =20.—S~*~dSCm A 

i mA 
mW 
es 


00 


0~1000( Voc =2.0V) 
O~ 500(Voco=4.5V) 
O~ 400( Vcc =6.0V) 





| 95 err 
PARAMETER _ |SYMBOL TEST CONDITION Wx Ra 40~85°C 










= 
Z 
= 


= 
Z 


Z 


























M 
, 2.01 1.5 1.5 
High-Level : 
Heve. fw] ees Ae 2 ei 
2.0 0.5 0.5 
Low— Level ; : 
tattle [| TET = |= [EBT [EBL © 
2.0/1.9 | 2.0 1.9 
Io=-20UA | 4.5) 44 | 45 4.4 | 
High-Level 6.0 | 5.9 6. 0 5.9 
V. V 
Output Volt OH 
Rag ee Oe ee est aA ee ae et 4.13 
Io=—5. 2mA | 6.0 | 5.68 | 5.80 5. 63 
| 2.0 O20 1051 0.1 
IoL=20uA 4.5 0.0 | 0.1 0.1 
Liow=Lewel Vo. 6. 0 0.0 0.1 0.1 Vv 
Output Volt 
ment rr Vinor Vi fIg=4 mA | 4.5 0.17 | 0.28 0. 33 
Ig=5.2mA | 6.0 0.18 | 0.26 0. 33 
| Input Leakage Current Vin =Voc_or GND cee Cie ee Ee es 
Quiescent Supply Current Vix =Vec_ or GND Oe ae ae ee 
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TC74HC154AP 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vog=5V, Ta=25°C) 
PARAMETER SYMBOL TEST CONDITION 


Output Transition Time © 


Propagation Delay Time | ty) 
A Be; D=X) tu 
Propagation Delay Time | tpoLH 
G1, G2-Y t HL 
































PARAMETER SYMBOL 


Output Transition Time 








Propagation Delay Time 
(A, B, C, D-Y) 





Propagation Delay Time 


(G1, G2-Y) 


Input Capacitance 


Power Dissipation Capacitance | Cpp(i) | | 


Note(i) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iccopp=C po* Veoefintl oo 
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TC74HC155AP/AF/AFN 


DUAL 2-TO-4 LINE DECODER/DUAL 3-TO-8 LINE DECODER 


1 


DIP16 (83D16A—P) 


The TC74HC155A is a high speed CMOS DUAL 2-to-—4 
LINE DECODER fabricated with silicon gate C*MOS 
technology. 
It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
It features dual 1—to—4 line demultiplexers with individual 
strobe input(1G and 2G),individual data inputs(1C and 
2C)and common binary address inputs(A and B). 
When both decoders are enabled by the strobes,the inverted 
output of 1C data and non~—inverted output of 2C data will 
be brought to the selected output pins of each section. 
A 1-to-8 line demultiplexer can be easily built up by 
providing a data signal to both the 1C and 2C inputs;the 
output order will be 1Y3(MSB),1Y2,1Y1,1Y0,2Y3,2Y2,2Y 
1,2YO(LSB). 

| This device can be used as a 2—to~—4 line decoder or a 3—to 
~8 line decoder when 1C is held high and 2C is held low. 

All inputs are equipped with protection circuits against 

static discharge or transient excess voltage. 


MFP 16 
(F16GC-P) (SOP16—-P-—225A) 


FEATURES: 

© High Speed svrrrrrssrsseessesesessereereeee fa =tdns(Typ.)at Voo=5V 

¢ Low Power Dissipation svr+tt+r+++++++ Iqn=4 uu A(Max. )at Ta=25°C 

¢ High Noise Immunity svrrrsttreteeee** Vig = Vag, =28% Voc (Min.) 
° Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance lIoy | =Io, =4mA(Min.) 
* Balanced Propaation Delays tory = to 

° Wide Operating Voltage Range Vcc (opr) =2V ~6V 

* Pin and Function Compatible with 74LS155 


(TOP VIEW) 





TRUTH TABLE 


INPUTS OUTPUTS 


4 


al 


Trxrxmr xz} <i 


H 
L 
L 
L 
L 
X 





[— } 
=| 
= 
=| 
ioe) 
<| 
w 
aoe er & x| Bi 
A 
~<| 
[ = } 
AS 
~<| 


rrreaa(3 


: DON’T CARE X : DON’T CARE 
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TC74HC155AP/AF/AFN 


IEC LOGIC SYMBOL 





SYSTEM DIAGRAM 


1¥1 


> 
— aD 


TC74HC155AP/AF/AFN , 





ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Range —0.5~7 
DC Input Voltage —0.5 ~Veo+0.5 V 
DC Output Voltage —0.5 ~ Veco +0.5 












*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


500(DIP)«/g0(MFP) 









Storage Temperature —65 ~150 °C 
00 c 
RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
Vin 
Ouipat Voltage 


Input Rise and Fall Time 


Lead Temperature 10sec 































Input Voltage 








0 ~ 1000(Vi.=2.0V) 
V~ 500( Voc =4.5V) 
0~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 


Ta=—40 ~85°C 
Sinica 
High-Level 20 | 1.5 15 
Input Voltage Vin 4.5 | 3.15 3.15 V 
6.0 | 4.2 12 
2.0 0.5 0.5 
Esc el Fed ea eg 
6.0 1.8 1.8 


Input Leakage Current Vw =Vcc or GND 
Quiescent Supply Current Vin =Vcc or GND cae 























High-Level 
Output Voltage 








oN eee 














Low— Level 
Output Voltage 


ee ae 
Co = 

OT eI 6 e 

a 

oo co 


eae 
ae 
aooooeo 
G2 COl mR Re he 













m=} [+ 
& 
— 


oo 
— 
co +I 
Pin we ee 
a 


f0.0) &S 
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TC74HC155AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°C, Input tp=ts=6ns) 


PARAMETER SYMBOL TEST CONDITION MIN. dls i od MAX. |UNIT 
Output Transition Time oe = 4 8 
ee ener NS ; : ns 
Propagation Delay Time : He = 12 22 

















AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t-=t;=6ns) 


Ta=95°C T 
PARAMETER SYMBOL! TEST CONDITION Vee MIN, | TYP. MAX. 


Output Transition Time 




















Propagation Delay Time 














Input Capacitance 
Power Dissipation Capacitance 


























Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Icc @e =C pp * Vacs fix tec 
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TC74HC157AP/AF/AFN 
TC74HC158AP/AF/AFN 


TC74HC157AP/AF/AFN QUAD 2-CHANNEL MULTIPLEXER 
TC74HC158AP/AF/AFN QUAD 2-CHANNEL MULTIPLEXER(INVERTING) 


The TC74HC157A and TC74HC158A are high speed 
CMOS 2-—CHANNEL MULTIPLEXERs fabricated with 
silicon gate C*’MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 1 

The TC74HC158A is an inverting multiplexer while 
the TC74HC157A is a non-inverting. 

When STROBE is held high, selection of data is 
inhibited and all the outputs become low in the 
case of HC157A or high in the case of HC158A. 

The SELECT decoding determines whether the A _ or 
B inputs get transferred to their corresponding Y MFP 16 SOP 16 
(Y) outputs. | 

All inputs are equipped with protection circuits CGE =P) (SOP 16-P=225A) 
against static discharge or transient excess voltage. TRUTH TABLE 


FEATURES: INPUTS Sanne 
High Sd er get pat Vea | |S ee AT from 


DIP16 (3D16A—P) 





¢ Low Power Dissipation +++++++++++++++ Ig, =44 A(Max. Jat Ta=25°C 
: High Noise Immunity See Seiesiseises 09's Vuin= VnrL= 28% Voc (Min.) 
¢ Output Drive Capability ---++++-++ 10 LSTTL Loads 


¢ Symmetrical Output Impedance - Hou l=lo, =4mA(Muin.) 
¢ Balanced Propagation Delays ----- totH=t 

¢ Wide Operating Voltage Range --- V.,(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS157/158 X : Don’t Care 





PIN ASSIGNMENT 


TC74HC157A TC74HC158A 


SELECT! SELECT1 
1A ST 1A 
1B , 1B 
1Y 1¥ 
2A 2A 
2B 2B 
2Y 2¥ 


(TOP VIEW) (TOP VIEW) 
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TC74HC157AP/AF/AFN 
TC74HC158AP/AF/AFN 





IEC LOGIC SYMBOL 


TC74HC157A TC74HC158A 


St 
SELECT SELECT 


1Y 
ry 


2 


[aX } 
<| 


P.S 
<| 
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TC74HC157AP/AF/AFN 
TC74HC158AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT | 
Supply Voltage Range | Vo | HOH TCU *500mW in the range of Ta= 


~40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 


V 
V 





VALUE 
Supply Voltage 2~6 
Input Voltage Vin 0~ Voo 
Output Voltage Vour 
0 ~ 1000(V,.=2.0V) 
0O~ 5000 Voc=4.5V) 
0~ 400(Voc=6.0V) 


PARAMETER |SYMBOL] TEST CONDITION 
pep 
‘ Cd 



















Ta=25°C Ta=—40 ~85°C 


: 
> 
os 
4 
= 


cow OI 
Oo ° 
aos 
° e e ° | en | 
ed 


Xx 


> 


a = 


< 
(o) 
= 
Z. 








Low-Level 


Doe DY] S po 
eugene 
me CO Re 
De on 

on 
2 
ae) 




















Input Voltage IL 
2. 0 1.9 2. 0 1.9 
igi “evel vee Iog =—-20UA! 4.5 4,4 4,5 4,4 
Output Voltage Vox Vi por Viz, 6.0 0.9 6.0 3.9 y 
Ioq4 =-4 mA} 4,5 4,18 4,3] 4,13 
Ion =—-5, 2mA} 6.0 5. 68 5. 80 5. 63 
2. 0 0.0 0.1 0.1 
Ig = A 
Low-Level = | yy | Vv= | BOT eG ae 1 |v 
CuipER eaee Vine? Vib i =a 0.17 | 0.26 0.33 
| Io. =5.2mA | 6.0 0.18 0. 26 0.33 | 
Vn =Vq or GND Teo, - | —- | #01- > [210], 
Vy =VooorGND_[6.o, - | - | 40] - | @.0|# 
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TC74HC157AP/AF/AFN 
TC74HC158AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


PARAMETER _|SYMBOL| TEST CONDITION | MIN. | TYP. | MAX. [UNIT] 
To 
tTHL 


Propagation Delay Time 
(A,B-Y) 


a 10 
PHL 
Propagation Delay Time tol 
(SELECT-—Y) t oH 
Propagation Delay Time | tp,} 
(STOROBE-Y) tpHL 


AC ELECTRICAL CHARACTERISTICS(C, =50pF, input t,;=t;=6ns) 




















| PARAMETER | ‘syMBoL | TEST TEST CONDITION j—y— Ta=25'C Ta=~40 ~85°C lunyp 


MIN. [ TYP. [ MAX. (MIN 


Rimi a? 
Output Transition Time 4. i‘ 
6. 13 
Propagation Delay Time is Bt 
(A,B-Y) ae aL 
Propagation Delay Time : : o 
(SELECT-—Y) a a 
Propagation eeuey Time | tpiy ri : 115 ~ 


Input Capacitance a ST UT! 
| TC74HC157A ee | ee ee ee eee |) 
Power Dissipation Capacitance | Cpp(1) TCTAHC158A a 
Note(i) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iccopp=Cpp ¢ Voce fn t+1cc /4(per bit) 
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TC74HC1G0AP/AF°TC74HC161AP/AF/AFN 
TC74HC162AP/AF*1C74HC163AP/AF/AFN 


ER 
SYNCHRONOUS CLEAR 
SYNCHRONOUS CLEAR 
YNCHRONOUS CLEAR 


The TC74HC160A, 161A, 162A and 163A are high speed 
CMOS SYNCHRONOUS PRESETTABLE COUNTERs 
fabricated with silicon gate C’MOS technology. 

They achieve the high speed operation similar to 
equivalent STTL while maintaining the CMOS low power 
dissipation. 

The 74HC160A/162A are BCD decade counters and the 
TC74HC161A/163A are 4 bit binary counters. 

The CLOCK input is active on the rising edge. Both 
LOAD and CLEAR inputs are active on low logic level. 

Presetting of all four IC’s is synchronous to the rising 
edge of CLOCK. 

The clear function of the TC74HC162A/163A is synchro— 1 ; 
nous to CLOCK, while the TC74HC160A/161A are cleared 
asynchronously. MFP 16 SOP 16 

Two enable inputs (ENP and ENT) and CARRY (F16GC-—P) (SOP 16-—P-—225A) 
OUTPUT are provided to enable easy cascading of 
counters, which facilitates easy implementation of n—bit PIN ASSIGNMENT 
counters without using external gates. 

All inputs are equipped with protection circuits against 


static discharge or transient excess voltage. 
FEATURES: 


@ High Speed cee cee secre sce cen cne cesses nesses f yax=63MHaz(typ. )at Voc =o0V 
¢ Low Power Dissipation +++ I¢c=4uA(Max. )at Ta=25°C 
* High Noise Immunity VNIH = VMIL =28% Vec(Min.) 
¢ Output Drive Capability ------------ 10 LSTTL Loads 

¢ Symmetrical Output Impedance -:-| Ioy | =lq, =4mA(Min.) 

¢ Balanced Propagation Delays toLH = tpHL 

* Wide Operating Voltage Range --- Voc(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS160~163 


1 


DIP16 (3D16A—P) 





CLEAR] 16 Voc 


CARRY 
aia 5 OUTPUT 


| A3 14Q, 
DATA! B4 13Q8 | ouT- 
IN | C5 12Q_ | PUTS 
D6 11 Qp . 
ENABLE P/7 10 ENABLE T 
GND8 9 LOAD 


(TOP VIEW) 





IEC LOGIC SYMBOL 


TC74HC160A TC74HCIGIA TC74HC162A TC74HC163A 
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TC74HC160AP/AF *TC74HC161 AP/AF/AFN 
TC74HC162AP/AF *TC74HC163AP/AF/AFN 


TRUTH TABLE 


TC74HC160A/161A TC74HC162A/163A euatqiee 
INPUTS INPUTS FUNCTION 
LO [ENP|ENT| CK |CLR| LD |ENP| ENT) CK | Qa | Qe | Qo | Qp 
ES 










































































xix {xe} x} x) xi. ; RESET TO “0” 
Hj} bt {| xX | xX | ff] Hie sae a Bic] PRESET DATA 
H | H | XxX, rare HTH X ba NO CHANGE NO COUNT 
ree eee Ks ete Wt i i sles 4 ee NO CHANGE NO COUNT _ 
etetetetetetetet et meeumc teen 

x |x {tix > x!x tx i) 7] No CHANGE NO COUNT 
Note X - Don’t care 

A, B, C, D - Logic Level of Data Inputs 
Carry > CARRY=ENT" Qa: Qa" Qo" Qn: (TC74HC160A/162A) 


CARRY=ENT: Qa‘ Qs'Qo'Qp°"***: (TC74HC161A/163A) 
TIMING CHART (TC74HC160A/162A: DECADE COUNTER) 


CLEAR 





A VILLE DON'T CARE UNTIL LOAD GOES LOW 
pata 18 Aq=-UWDSTS W° ~"°u“™*|eECQCWWML ILL LLL LLL LLLLLLLLL 


INPUTS 


CLA KILL LLL LLL LLL LLL 
0 LLL MELLEL 


LOAD 








OUTPUTS 


| 
| . 
| 
! 


a aA A }+_————_—- COUNT 
ASYNC SYNC PRESET 
CLEAR CLEAR 
(160A) (162A) 





——++—_____§—~ INHIBIT 








TC74HC1G0AP/AF °TC74HC161AP/AF/AFN 
TC74HC162AP/AF * TC74HC16G3AP/AF/AFN 


TIMING CHART (1TC74HC161A/163A:BINARY COUNTER) 





CLEAR | | 


LOAD 7 | | 


A Vii iis, BON'T CARE UNTIL LOAD GOES LOW WHIIIIIIA 
ATA |B MLA NLL LLL 
© LA — LILI ILL LLL 
0 OLA | KXLXLXZIIZLLLL LLL LLL 
ENABLE P ac ao eee: See eee 
| | ) | 
ENABLE T | | , | 
| | | 


OUTPUTS 


| \ 
| 

CARRY OUTPUT Se ee 
| 2 34 15 oOo 1 2 


ASYNC SYNC PRESET 
CLEAR CLEAR 
(161A) (163A) 
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TC74HC160AP/AF *TC74HC161 AP/AF/AFN 
TC74HC162AP/AF *TC74HC163AP/AF/AFN 


SYSTEM DIAGRAM 


TC74HC160A/TC74HC162A 





15 CARRY 
OUT 








O 
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¥, 
eae 
ay 
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wD as peje 
ol o} | 
y, 
Px 
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Foca sal 
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O| a] 
VV 

rey 
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te) 


2 
CLOCK j>°o—> 


TC74HC162A _ 
*TRUTH TABLE OF INTERNAL F/F R 


X : Don't Care 
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TC74HC160AP/AF *TC74HC161 AP/AF/AFN 
TC74HC162AP/AF * TC74HC1IG3AP/AF/AFN 


SYSTEM DIAGRAM 
TC74HC161A/TC74HCI163A 


P 
CLEAR d>—o 
10 

ENT 

ENp-—_1» ) > > E 

LOAD -——-f&>-4+-> L | 

gy! CARRY 
OUT 


2.1 | ls 
P| 





oa D- 
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oO 
x OY 
2) | O 
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ry 
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aes 
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: 
Bile 
cm 
iss 


| 


/ 
@ 

2) 

) 
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y. 
y, 
QO 
A 
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nanan ED DR a 
ee 
SEERA e ‘ ~ . 12 
te CK Q > Qc 
os OD 
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r ° 
feat caked 





Ol 


2 
CLOCK po > 














TC74HC161A 


C74HC161A _ TC74HC163A 
> |c " Qi alolckj/ri ala 
X aye LH reper 
Li] fin! Lintclr|Hi ida 
| Si Hi HjL 


Tk 


“TRUTH TABLE OF INTERNAL F/F 






X : Don't Care 
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TC74HC160AP/AF *TC74HC161 AP/AF/AFN 
TC74HC162AP/AF * TC74HC163AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 









































































Input Voltage 


PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Voc —0.5~7 *500mW in the range of Ta= 
DC Input Voltage Vin —0.5 ~Voc +0.5 V eg ee ea 
DC Output Voltage Vout | —0.5 ~Vect0.5 | V ~10mW/"C shall be applied 
Input Diode Current ] I +20 mA until 300m W. 
> 20 mA 

DC Output Current lour +25 mA 

DC Vo-/Ground Current | loc +50 mA 

Power Dissipation 5, |  500(DIP)*/180(MFP) mW 

Storage Temperature Tstg —65 ~150 "CG 

Lead Temperature 10sec Ty 300 
RECOMMENDED OPERATING CONDITIONS 

Supply Voltage Vec 2~6 V 

Input Voltage | Vix 0~ Vo V 

Output Voltage Vour 0~ Veo V 

Operating Temperature Topr —40 ~ 85 °C 

0 ~ 10000 Voo=2.0V) 
Input Rise and Fall Time | tr, te 0~ 500(Vec=4.5V) ns 
0~ 400(Voc=6.0V) 
DC ELECTRICAL CHARACTERISTICS 
Ta=o5" 

PARAMETER SYMBOL] TEST CONDITION -y—-ypyr TYP. |MAX-| MIN. [MAX UNIT 

High—Level ; : _ i : : 7 
4. 


















Low-Level 
Input Voltage 






























nNoOoucn ago 11 OO ol © 












































E 


Input Leakage Current Thy 


Quiescent Supply Current 


1, 8 2.0 
High-Level ‘7 . Z : - : 
Output Voltage OH Vor Vi. : 1 18 ri a1 
Io; =-5.2mA! 6, 5.68 | 5.80 
| 2. = 0.0 0.2 2 
soueesevel 7 Vin = Io, =20 wA| 4. : 0. 0 0.5 7 
Out t Volt OL V rV 6. 0 0.1 0.5 
a al IHOF VIL a es 0.17 | 0.26 0. 33 
o| - [owl oe | - | oss 
eee eee eee 
a 


=> 
CS 
| 
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TC74HC160AP/AF *TC74HC161AP/AF/AFN 
TC74HC162AP/AF * TC74HC163AP/AF/AFN 





TIMING REQUIREMENTS (Input t-=ts=6ns) 


Ta=25°C Ta=—40 ~85°C 
PARAMETER TEST CONDITION Vv Typ LIMIT LIMIT UNIT 
Minimum Pulse Width] twon | pig | : te : 
(CLOCK) twcL) ex bos 
| : 13 16 
i ‘ 75 95 
Minimum Pulse Width ; 
. 13 16 
Minimum Set-up Time , Fie. 2.3 ; a on re 
(LOAD, ENP, ENT) s TBs ee 
: ee 17 21 
Minimum Set-up Time ' 
(A, = oi ) 
Fig. 2, 3,5 


Minimum Removal Time Fie. 4 
(CLEAR) * — 
Clock Frequency 


AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V,Ta=25°C ) 


OD —& PIO —& PO 
Onoou of 





o> = bo 
Coe 





ns 





Minimum Set-up Time 


(CLEAR) ** 





Minimum Hold Time 






Ug 
th 


O> & DO[O? & DO; — Lo 
COnoo ni oOo 1 © 


e 
e 
e 
° 
e 
e 
. 
° 
. 





MHz 


e 
° 
° 
. 
° 
. 


De POO — DO 
coum co oo 


PARAMETER TEST CONDITION 


Output Transition Time 





Propagation Delay Time 
(CLOCK—-Q) 
Propagation Delay Time 
(CLOCK—-CARRY ) 
(Count Mode] 
Propagation Delay Time 
(CLOCK-CARRY ) 








tet 
(Preset Mode] 


pHL 
Propagation Delay Time | t,1); 
(ENT-CARRY ) touL 





Maximum Clock Frequency 


* : for TC74HC160A/161A only 
*%* + for TC74HC162A/163A only 
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TC74HC1G0AP/AF °TC74HC161AP/AF/AFN 
TC74HC162AP/AF * TC74HC163AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =50pF ,Input t-;=t;=6ns) 


Ta=25°C Ta=—40 ~85°C 
sone a cusas phot EEO Vee MING | TYR MAX: MIN | MAX 


20 
Output Transition Time UTLH T 
UTHL ; F 
; = 48 125 - 
16 


Propagation Delay Time atti Fig. 1 
(CLOCK—Q) tpHL 21 = 26 
Propagation Delay Time 150 190 
(CLOCK—-CARRY) 30 38 
(Count Mode) 26 33 
, 175 220 
P tion Delay T 
ropagation Delay Time 35 AA 
30 37 oe 
200 250 
: 40 50 
: a 20 34 43 
Propagation Delay Time | tyr y Fig. 6 7 io oe rf 
(ENT—-CARRY ) t oH _ i 17 o1 
Propagation Delay Time F Ried ; i 
(CLEAR-Q) PH to ae" 7 26 
Propagation Delay Time t Fig. 4 ; : i oi ae 
as PHL . ¥ 
(CLEAR—-CARRY ) 6 0 20) 34 43 
2.0 6 18 5 
Maximum Clock Frequency | fyjay 4.5 31 33 25 MHz 
6.0 36 62 29 


iki chSCorr TOE San Ue a ee eee 
ae as 


o> —& PO 
























(CLOCK-CARRY) 






(Preset Mode} 


| | 
Dae mw Dee ole 
Mm DOC PO Dim onal Se 





NID NIDLE Nig NID Sw 





os 
oomnocgoncgounqo ago o1 Oo] o1 ce 





jap) 





o> & bo 
Co oem 





Cen GE_1 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc eps =C pp * Voce fn too 


When the outputs drive a capacitive load, total current consumption is the sum of Cp), and A Iq which is 
obtained from the following formula: 
In case of TC74HC160A/162A: 


pat Con , Cop , Co , Cw , Coo 
Alec =fex* Voc (—$ aaa ++ SP + | 


In case of TC74HC161A/163A: 


C C C C C 
ates tox Vr (Sp + Sit SIE + Sep Se 


Cea ~Cep and Coo are the capacitances at QA~QD and CARRY OUT, respectively. 
fox is the input frequency of the CLOCK. 





(2) * for TC74HC160A/161A only 
* * for TC74HC162A/163A only 
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TC74HC160AP/AF *TC74HC161 AP/AF/AFN 
TC74HC162AP/AF * TC74HC163AP/AF/AFN 





SWITCHING CHARACTERISTICS TEST WAVEFORM 
COUNT MODE | (Fig. 1) 


CLEAR MODE (TC74HC160A/161A) 
(Fig. 4) 


CLEAR 
CLOCK 












Q, 
CARRY CLOCK 
Q, 
CARRY 
PRESET MODE 
LOAD 
CLEAR MODE (TC74HC162A/163A) 
(Fig. 5) 
A~D CLEAR 
CLOCK CLOCK 
Q, Q, 
CARRY CARRY 
CASCADE MODE (Fig. 6) 
Voc 
ENP — 
ENT 
Voc 
CLOCK 50% 50% eee 
GND 
nee Vi 
Q 


{$$ Vor 
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TC74HC1G0AP/AF * TC74HC161 AP/AF/AFN 
TC74HC162AP/AF * TC74HC163AP/AF/AFN 


TYPICAL APPLICATION 


PARALLEL CARRY N-BIT COUNTER 
H - COUNT 


L : DISABLE INPUTS 


H - COUNT 
L - DISABLE 


NEXT STAGE 
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TC74HC164AP/AF/AFN 


8—-BIT SHIFT REGISTER(S—IN, P—OUT) 


The TC74HC164A is a high speed CMOS 8—-BIT SERIAL 
-IN PARALLEL-OUT SHIFT REGISTER fablicated 
with silicon gate C°MOS technology. 

It achieves the high speed operation similar to 

equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of a serial-in, parallel—out 8-—bit shift 
register with a CLOCK input and an overriding CLEAR 
input. Two serial data inputs (A, B) are provided so that 
one may be used as a data enable. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 





FEATURES: | (F14GB-P) (SOP 14—P-—225A) 
e High Speed Sober cece ene eeecceeeecessecnee fyax=o8MHz(typ. )at Vcc=oV 

* Low Power Dissipation -st*t++**** foc=4uA(Max.)at Ta=25°C PIN ASSIGNMENT 

¢ High Noise Immunity vsrrrtrstee Vain = Vu =28% Vec( Min.) 

* Output Drive Capability -+-+++:+-+ 10 LSTTL Loads | 

¢ Symmetrical Output Impedance **- | In| =IGq, =4mA(Min.) 

¢ Balanced Propagation Delays °°" toLH = tpHL 


¢ Wide Operating Voltage Range -*: Vcc (opr)=2V~6V 
¢ Pin and Function Compatible with 74LS164 


(TOP VIEW) 





TRUTH TABLE IEC LOGIC SYMBOL 


INPUTS OUTPUTS 


a IN 
a 
—_ 


X: Don’t Care 
QAn~QGn: The level of QA~QG, respectively, before the most recent 
positive edge of the clock. 
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TC74HC164AP/AF/AFN 





SYSTEM DIAGRAM 





TIMING CHART 


SERIAL 





OUTPUT 


ao CLEAR 
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TC74HC164AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 











DC Output Voltage 


Output Diode Current 
DC Output Current 
DC V¢-/Ground Current 


Power Dissipation 







Storage Temperature 
Lead Temperature 10sec 





Output Voltage 
Operating Temperature 





High-Level 
Input Voltage 
















Low-Level 
Input Voltage 







High-Level 
Output Voltage 





Low~— Level 
Output Voltage 


Quiescent Supply Current 


Fr 
v 








Input Diode Current 








PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Range Voc —0.5~7 
DC Input Voltage Vix —0.5 ~VQct0.5 








*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—-10mW/°C shall be applied 





V 
V 








+90) until 300m W. 


+50 mA 


500(DIP)«*/180(MFP) mW 
—65 ~150 °C 














Topr 


Ta=25°C Ta=—40 ~85°C 
EAMG TER oe, peer Sone ON 
1,5 = . 












300 


Vout 


0 ~ 1000(Von=2.0V) 
0~ 500(Voc=4.5V) 


























Input Leakage Current Vw =Vcc or GND 


9 | 2.0 - 
4, 44 | 4.5 — 
Vix = 6.0 | 5.9 6.0 
MIROE NIE 45 I 4.3 
TE | 
2.0 0.0 | O.1 = 
4.5 0.0 | 01 . 
6. 0 0.0 | 01 _ 
ett | oem 
6. 0 0.18 | 0.26) - 
(Silas ee ee 
Viv =Vec or GND 6 0 ee 






















NDS NID =e 
noo nq o oi © 
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TC74HC164AP/AF/AFN 


TIMING REQUIREMENTS (Input t-=ts=6ns) 







































































PARAMETER  |SYMBOL| TEST CONDITION Ta=25°C Ta=~40 ~85°C 
Cc e 
Minimum Pulse Width | twa) 15 
(CLOCK) tus : 
WH) | 8.0 | ee 
Minimum Pulse Width es 
(CLEAR) tw.) 4.5 a 16 20 
6.0 | = | ou 17 
Min; Set— 2.0 = 50 65 
inimum Set-up Time te 15 _ 10 13 - 
Garay | 6.0 - 9 | 
Mini ; 20 | - 5 5 
inimum Hold Time 
th 4.5 = 5 5 
(A, B) 6.0 — 5 5 
et | 2.0 | = 5 od 
inimum Removal Time 
(CLEAR) trem 4.5 ~ 5 o 
6. 0 = 5 _ | 5 
“a 2.0 =| 6 5 
Clock Frequency f 4.5 a 3] 25 MHz 
6. 0 = 36 29 








AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C 


) 
PARAMETER SYMBOL TEST CONDITION MIN. TYP. UNIT 
a 













Output Transition Time 





tTHL 


el = 15 
(CLOCK-—Qn) tpl 
pH 


MAX. 
8 
27 
6 —- 
Propagation Delay Time — 16 30 
(CLEAR-—Qn) 2 le 
; eae 


{ 
Maximum Clock Frequenc fia 33 58 











Propagation Delay Time 




















Ta=25C Ta=—40 ~85°C 
PARAMETER SYMBOL] TEST CONDITION —y— TYP- MAX MIN. TMAX. 


tTHL 
= t m 
(CLOCK Qn) pHL 16 07 
case pHL ‘ 
(CLEAR-Qn) eb 2) Bp 
Maximum Clock Fy 
Frequency : 


Input Capacitance N 
Power Dissipation Capacitance | Cpp(1) 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iccepp=© pot Vos fintl eo 
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TC74HC165AP/AF/AFN 


8-BIT SHIFT REGISTER (P-IN,S—OUT) 


The TC74HC165A is a high speed CMOS 8-BIT 

PARALLEL/ SERIAL-IN, SERIAL—-OUT SHIFT REGISTER 

fabricated with silicon gate C MOS technology. 

It achieves the high speed operation similar to 16 | 
equivalent LSTTL while maintaining the CMOS low ; 


power dissipation. 
It consists of parallel—in or serial—in, serial—out 8-—bit DIP16 (3D16A—P) 
shift register with gated clock inputs. When the SHIFT/ 


LOAD input is held high,the serial datainput is enabled 
and the eight frip—frops perform serial shifting with 16 165 
each clock pulse. 

, 


When the SHIFT/LOAD input is held low, the parallel 

data is loaded asynchronously into the register at positive MFP 16 

going transition of the clock pulse. (Fi6GC-P) (SOP 16-P—225A) 
The CLOCK-—INHIBIT input should be shifted high only 

when the CLOCK input is held high. 
All inputs are equipped with protection circuits against 

static discharge or transient excess voltage. 


FEATURES: 

e High Speed f mAx=06MHz(typ.)at Voc=5V 
¢ Low Power Dissipation +++++++++++++* log =4 4“ A(Max. )at Ta=25°C 
e High Noise Immunity --++++++++-++* VnrH= Vit =28% Voc(Min.) 
¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance - | lon|=IoL=4mA(Min.) 

° Balanced Propagation Delays «+ toLH*tpHL 

¢ Wide Operating Voltage Range -- Vec(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS165 


aon @aFr © NH = 


(TOP VIEW) 





IEC LOGIC SYMBOL 


°o 
> 

oz? 

Ir 


Si 
A 
B 
C 
D 
E 
F 
G 
H 
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TC74HC165AP/AF/AFN 


TRUTH TABLE 


INPUTS 
pine INTERNAL 


QAn QGn QGn 


L | aan | oGn 
No change 
No change 
ae Care 


‘The level of steady input voltage at inputs A through H respectively. 
OAn-0Gn: The level of QA~OG,respectively, before the most recent positive transition of the CLOCK. 





TIMING CHART 
CLOCK 


CLOCK INHIBIT || 
SERIAL INPUT A | 
SHIFT/LOAD | — -— 
A KARAT HX Don't CARE UNTIL S/E GOES*L” \\\\ 
: eee 
c RRR NR NARA SRT 2 ANANNT ANKRNNIRRANKNNANRNNNINNT 


PARALLLEL | WAXAWAKARIANALISSA FS 
iad E ome oe \NNANUANNNNNNANANNANUNANURANNY 


oar a ee 
F « hoamsrasaror ef a manent 
eae (eae 
BE JOA 
i BASSAS SAAMI 
H 


OUTPUT QH i L(HIL TA] Le LIA 
= | 
OUTPUT QH L HILTHIL[H HIL 


SERIAL SHIFT INHIBIT SERIAL SHIFT 
LOAD 





862 


SERIAL 
INPUT 


CLOCK - 


CLOCK 
INHIBIT 


SHIFT 
/LOAD 


ee 


pe 


>o 


| >0 


11 





ww 
mi 





>o 


OH 


OH 


WVYOVIC WALSAS 


N4V/4V/dVS9LDHPLOL 


TC74HC1G5AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 





























Supply Voltage Range —0.5~7 *500mW in the range of Ta= 
DC Input Voltage Vin —0.5 ~Voe +0.5 — es ee 
DC Output Voltage | Your —0.5 ~Vo0+0.5 Vv —10mW/‘C shall be applied 
Input Diode Current I +:20 mA until 300mW. 
Output Diode Current lox +20 mA 
DC Output Current ae mA 

A 


DC Veo/Ground Curren 


Power Dissipation Py 500(DIP)«/180(MFP) mW 
oC 
Ee 




















0 ~ 1000(Voo=2.0V) 
0~ 500(Voc=4.5V) 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 
PARAMETER [SYMBOL TEST CONDITION MIN. TP TYP. MAX. | MIN. | MAX. [UNIT 
| | el | 






















High-Level 
Input Voltage 








Low-Level 
Input Voltage 

















High-Level 
Output Voltage 


Vipnor Vi, 





















Low— Level 
Output Voltage 































Vin =Vcc or GND 


Vin =Vcc or GND 


Input Leakage Current 
Quiescent Supply Current 





TC74HCI65AP/AF/AFN 





TIMING RECOMMENDED OPERATING CONDITIONS( Input t-=t;=6ns)- 


PARAMETER TEST CONDITION WotR oe Cnt rast Be UNIT 
Minimum Pulse Width | twa (2 95 | 

(CK, CK INH) twcL) 
Minimum Pulse Width t 

(S/L) WL) 
Minimum Set—up Time 
(PI-S/L) 

Minimum Set-up Time t 

(SI-CK,CK INH) 


Minimum Set-up Time 


(S/L-CK,CK INH) 


Minimum Hold Time m 
(PI-S/L) 


pt pt om] 
qo of Ol 
hm et CO 
oc Oo 


tg 
s 


DENDENI DS NID & w 
Qouoqo 1 ogre oa o o1 & 
— et 
qo o1 ol 
— ee CO 
o> c o1 


De ro/D & rw 
ooo wo © 


SD &— DOO — PO 
om alo uo © 


= DO} OD — DO 
oo aqglo ol © 


oo o|;o © 
oo a;om © 


Minimum Hold Time 


(SI-CK,CK INH) 


Minimum Hold Time 
(S/L-CK,CK INH) | ® 


Minimum Removal Time 
(CK INH-CK) 
(CK-CK INH) 


ape 







15 95 
rem 15 


19 
13 16 


; 7 6 
: 30 24 MHz 
-U 4l 28 


Clock Frequency f 


o> 


Bra 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


tTLH 
THL 
pLH 


t 
Propagation Delay Time | t 
(CK,CK INH-QH,QH) | tp 


Output Transition Time 


(S/L—QH,QH) 
Propagation Delay Time 
(H-QH,QH) 


Maximum Clock Frequency | fmax 





300 





TC74HC165AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 
Ta=25°C 


Aye iN PE wR Ta=—40 ~85°C 
PARAMETER TEST CONDITION ais UNIT 


tru 
















ss 
ls 





=~ 
o1 














6.0 
Z-U0 
Propagation Delay Time | ty yj 4.5 18 
(CK,CK INH-QH,QH)| tir 6.0 | - 15 
ns 
Propagation Delay Time ‘pL re i: 
(S/L-QH,QH) t oH 6.0 16 
Propagation Delay Time t re ie 
(H-QH,QH) pte 6.0 14 
Maximum — | Ae rf - 1 : MHz 
ane 6.0 4] 65 — 28 ae 





= 5 ae ie: 10k a 
Cpn(1) cette eae es ee ae 


Note (1) CPD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iccopp=Cpp ¢ Voce fin +10 
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-TC74HC166AP/AF/AFN 


8—-BIT SHIFT REGISTER (P—IN,S—OUT ) 





The TC74HC166A is a high speed CMOS 8 BIT 
PARALLEL/SERIAL~—IN, SERIAL-OUT SHIFT REGISTER 
fabricated with sillicon gate C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of parallel—in or serial—in, serial—out 8—bit 
shift register with a gated clock input and an overriding 
clear input. The parallel-in or serial-in modes are 
controlled by the SHIFT/LOAD input. When the SHIFT/ 
LOAD input is held high, the serial data input is enabled 
and the eight flip-flops perform serial shifting on each 
clock pulse. When held low, the parallel data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. Clocking is accomplished on the low—to—high 
transition of the clock pulse. The CLOCK—INHIBIT input 
should be shifted high only while the CLOCK input is held 
high. A direct clear input overrides all other inputs, 
includng the clock, and sets all the flip-flops to zero. 
Functional details are shown in the truth table and the 
timing chrts. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

* High Speed srrsrsrrerteseereeeseeeeees faq y=57MHa(Typ. at Voo=3V 
¢*Low Power Dissipation :+++++++++ Igc=4u¢ A(Max.)at Ta=25°C 
* High Noise Immunity serrrrssseet* Vag) = Vy, 28% Voo (Min. ) 





* Output Drive Capability --+++++--*- 10 LSTTL Loads 
* Symmetrical Output Impedance **: | Ig, |=Ip,=4mA( Min.) 
* Balanced Propagation Delays °*:°*: tony = toy. 


¢ Wide Operating Voltage Range‘: Voc (opr)=2V~6V 
* Pin and Function Compatible with 74LS166 


IEC LOGIC SYMBOL 


A 
B 
Cc 
D 
E 
F 
G 
H 
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1 


DIP16 (3D16A—P) 


Or 
1 1 


MFP 16 
(Fi6GC-P) 


SOP 16 
(SOP 16—P—225A) 


PIN ASSIGNMENT 


(TOP VIEW) 





TC74HC166AP/AF/AFN 





TRUTH TABLE 


INPUTS 
ae ET oe | aa 
CLEAR pial CLOCK CLOCK ane a eA hcouercie 
NH se eae eee 


—— = ah 





: Don’t care 
h : The level of steady state input voltage at inputs A through H respectively 


CLOCK 


CLOCK INHIBIT 


CLEAR 


INIA 
SSS : i 
ASKS L_ RAQQQAAAMNAAAMOUUOUY 
sees INNA AANA 
INPUTS KINA AA 
AQAA # RAN YA 
CAAA ANAS 
NANAANNAANAAAAAN A AN 


OUTPUT QH : Hi LT HIT LY] HL LY H 


N 


m4 
CLEAR SERIAL SHIFT INHIBIT SERIAL SHIFT 
LOAD 
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vO’ 


SERIAL | 


SHIFT 16 


CLOCK 
—-INHIBIT 





PARALLEL INPUTS 


PD 
D 


INTERNAL CIRCUIT OF F/F 


PD 


PD PD 
AF—-D OD dD 6G 
CK CL leat Lox a 
= i i 
Senin eee ee ee See 
Riese ReGen 


Cc D E 
4 5 10 

y YY YY 

yY YY 












WVHYOVIG W3LSAS 


N4V/4V/dV9919HPLOL 


—_——$——__$— C7 4HCI6GAP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 






































SYMBOL VALUE UNIT 
Supply Voltage Range Voc —0.5~7 V *500mW in the range of Ta= 
DC tnput Volage | Vu | “08 ~Vgr0s | V_) .O> BC Rom Tans 
DC Output Voltage Vout 70.5 ~ Vee +0-5 Vv —10mW/°C shall be applied 
Input Diode Current Ix +90 mA until 300m W. 
Output Diode Current Tox. | +20 mA 
DC Output Current a5 mA 


DC Ve-/Ground Current 








+50 











Power Dissipation 


Storage Temperature 





500(DIP) «/180(MFP) 








Lead Temperature 10sec 








=—65 ~150 
300 





RECOMMENDED OPERATING CONDITIONS 


Vee 
Vn 
Vou 


Operating Temperature Topr 


Input Rise and Fall Time 











VALUE 
2~ 6 
0 ~ Voo 
0~ Voc 
—40 ~ 85 
0 ~ 1000(V,.=2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 


Low-Level 
Input Voltage 





High-Level 
Output Voltage 





Low-Level 
Output Voltage 





Input Leakage Current 


Quiescent Supply Current Vin =Vcc or GND EGeQe 4 





TEST CONDITION : 


5 
O 





gl cashe thc acces a eal au te 
Su clo aco oS 













Ta=25°C Ta=—40 ~85°C 
TYP. MIN. 
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TC74HC166AP/AF/AFN 


TIMING REQUIREMENTS (Input t-=ts=6ns) 


Ries LIMIT LIMIT 


Minimum Pulse Width | twan 
(CLOCK) tw.) 








Minimum Pulse Width t 
(CLEAR) W(L) 








Minimum Set-up Time 





Minimum Removal Time 


(CLEAR) trem 


AC ELECTRICAL CHARACTERISTICS(C,; =15pF, Vec=5V,T a=25°C) 


Output Transition Time 














Propagation ae Time 
ae ee 
Propagation I peiay Time 
reeaseee; P= [we [ 


Maximum Clock Frequency ae tage 
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TC74HC166AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS (C, =50pF,Input t-=t;=6ns) 


















































PARAMETER SYMBOL} TEST CONDITION 
Output Transition Time Ae 
TENS 
Propagation Delay Time | tyy _ _ e oe 
ar ee "DHL 6.0 | - 16 26 | - 32 
~ ; — “7 — 
Propagation Delay Time t i _ : se _ - 
CLEAR-QH PUL, 
( tt) : 6.0 = 14 i a 29 
2.0 6 14 = 3 = 
ees Clock ae 15 31 - _ 95 ~ |wue 
quency 
6.0 36 63 = 29 ~ 
Cn Saas ae ae ; 
Me 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Ioce@pe=Cpp ° Voc* in tle 
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TC 74HC173P/F 


TC74HC173P/F QUAD D-TYPE REGISTER (3-STATE) 


The TC74HC173 is a high speed CMOS D-TYPE REGISTER fabricated with silicon gate C?*MOS 
technology. It achieves the high speed operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. This device is composed of four-bit 
jcegister including D-type flip-flops and 3-state buffers. The four flip-flops are 
controlled by a common clock input (CLOCK) and a common reset input (CLEAR). Signals 
applied to the data inputs (D, -D,) are stored at the respective flip-flops on the 
positive going transition of the clock input, only when both clock control inputs 

(G; and Go) are held low. The reset feature is asynchronous and active high. The 
stored data are provided on each output only when both output control inputs (M and N) 
are held low, and otherwise the outputs are in a high-impedance state. All inputs are 
equipped with protection circuits against static discharge or transient excess voltage. 


FEATURES: 

l+ High Speed .......ececeees fMax=55MHz(Typ.) at Voc=5V 
- Low Power Dissipation ...... Tec=4uA(Max.) at Ta=25°C 
- High Noise Immunity ....... - Vyta=VwIL=28% Vec (Min.) 
* Output Drive Capability ...... ecavaee«e:. 15 ESTTL. Loads 





¢ Symmetrical Output Impedance ..... Toy |=IoL=6mA (Min. ) 


- Balanced Propagation Delays ............ re tpLH=tpHL 
| DIP16(3D16A-P) 


- Wide Operating Voltage Range ....... Voc(opr. )=2V¥ ¥ OV 


- Pin and Function Compatible with 74LS173 oe. 
16 
i 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 


MFP16(F16GC-P) 






o 
5) 
pi 
pa 
go 
@ 


Vcc 
DC Input Voltage | VIN | -0.5 % Vect0.5 
DC joan Voltage ik -0.5 =e 5 
DC Output Current Tour a 
DC Vcc/Ground Current are &. 
500(DIP)* 
180 (MFP) 
Storage Temperature 
Lead Temperature 10sec 
* 500mW in the range of Ta=-40° ~65°C and from Ta=65°C TOP VI 
g ( EW ) 


up to 85°C derating factor of -lOmW/°C shall be applied 
until 300mW. 







PIN ASSIGNMENT 












Power Dissipation 
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TC74HC173P/F 


TRUTH TABLE 


x xo] x | xe | ke 


Has 


X : DON'T CARE 


4 : HIGH IMPEDANCE 


at ace ; 


“}epp- 


|e 
- - 
|. 





D6 








TC74HC173P/F 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT 





Supply Voltage 








Input Voltage 







Output Voltage 
















ae 





Operating Temperature 


Input Rise and Fall Time 









ma 








ete 
0 ~ 400(Vcc=6. OV) 





DC ELECTRICAL CHARACTERISTICS 


[wes [ool wii pal 


High-Level 


Input Voltage 





Low-Level 
Input Voltage 


re 
6.0 


Ta= | Tae2sec C 


nee 
4.2 


1.2 
CP Eo) V 
4.2 








High-Level 
Output Voltage 


Low-Level 


Output Voltage 


3-State Output 
Off-State 
Current 


Input Leakage 
Current 


Quiescent 
Supply Current 



















0.5 
VIL L235.) “Y 
1.8 
1.9 
VIN=VTH 
YOu or V ’ 
i LoH=-6mA 4.13 -- 
Ioy=-7.8mA 5263 = 
Vin=Vip | Tor=20ua i. 
7 7 
OL or VIL 


Ip, =6mA 





Vin=Vin OF Viz 
VouT=VCC or GND 


ia 
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TC74HC173P/F 


AC ELECTRICAL CHARACTERISTICS (Cy,=50pF, INPUT t,=t¢=6ns) 


25°C -40% 85°C 
PARAMETER SYMBOL| TEST CONDITION UNIT 
[ramen [samo est omoeron aay es Da | 
- 25 60 


0 















Output Transition Time 








Propagation Delay 
Time (CLOCK - Q) 








Propagation Delay 
Time (CLEAR —- Q) 






Maximum Clock 


Frequency 






WN 
No 
ee) 











: 30 75 95 
Minimum Clock Pulse w(H) 8 15 19 
Width tw(L) ee 16 


Minimum Clear Pulse 


Width 













Minimum Clear Removal 






. trem 
Time 


DF NID HF DNIDF HVNID FHI DHF NMIDLH NID SLH LD 


Minimum Set-up Time 
(Cac) 





On CO1OM ODO UNDdono;o Wo; ond;ouno;own 


hm 
oO © 
lone 
eNO © 
NO © 
— 
NON BR 
he ur Nn 
B 
0) 


















Minimum Set-up Time 


(D) 






NDE NOIALH NY 







Minimum Hold Time 
(Gy, Go, D) 






Om O};}OMN © 


Bas 






3-State Output 
Enable Time 























3-State Output 


Disable Time 





NMI] AE bh 
Omo;on © 















Input Capacitance 


Output Capacitance 





Power Dissipation 
Capacitance 






Note(1) Cp) is defined as the value of internal equivalent capacitance of IC which is calculated from 
the operating current consumption without load (refer to Test Circuit). 
Average operating current can be obtained by the equation hereunder. 
Tec(opr)=CPp * Voc * fin+Icc/4 (per 1 Circuit) 
And the total Cpp when n pcs of Flip Flop operate can be gained by the following equation. 
Cpp(total)=14+4+16-en 
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TC74HC173P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Voc 
CLEAR 


GND 
GND 


Voc 
CLOCK 


GND GND 


VoH 







Qn 
Vou 


(NOTE) Dp ="H" 





OUTPUT 
(SW = GND) 








(NOTE) | OUTPUT 

EACH FLIP-FLOP SHALL BE SET HIGH WHEN (SW = Voc) | : Vou 
SWITCH IS CONNECTED TO GND LINE AND 

iT SHALL BE SET LOW WHEN SWITCH is tpZL tpLZ 


CONNECTED TO Vgg LINE. 


Iec(opr.) TEST CIRCUIT 





INPUT WAVEFORM 
60s 








6ns 
Vac 
Dy 90% 
10% GND 
Qy Voc 
CLOCK 
GND 


Qa 
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TC74HC174AP/AF/AFN 


HEX D-TYPE FLIP FLOP WITH CLEAR 





The TC74HCI174A is a high speed CMOS D-TYPE FLIP 
FLOP fabricated with silicon gate C*MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Information signals applied to the D inputs are 
transferred to the Q outputs on the positive going edge of 
the clock pulse. 

When the CLEAR input is held low, the Q outputs are in 
the low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


1 


DIP16 (3D16A—P) 


FEATURES: 

© High Speed -eseseceeeesessssserseeeseseeees fgny=71MHz(typ.) at Voc=5V 
¢ Low Power Dissipation ++++++s++++++ Ion=4 4 A(Max.) at Ta=25°C 
* High Noise Immunity «errr Viag~=Vnit =28% Voc (Min.) 
¢ Symmetrical Output Impedance =| Ipy | =Igq,=4mA(Min.) 

* Balanced Propagation Delays boty = ton, 

¢ Wide Operating Voltage Range --- Voc(opr.)=2V ~6V 

¢ Pin and Function Compatible with 74LS174 


(F16GC-P) (SOP 16-P—225A) 


(TOP VIEW) 





TRUTH TABLE IEC LOGIC SYMBOL 


INPUTS OUTPUT 


Saree cae FUNCTION 


se a 
Pe te[r[*| -_ 


X : Don't care 
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TC74HC174AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS | 


“05 Vogt 5 
lik 












*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
~-10mW/‘C. shall be applied 
until 300mW. 







Input Diode Current 





Output Diode Current lox 


DC Output Current ae25 
DC Voo/CGround Current | No 
[Power Dissipation | Fy | S00(DIP)x/160(M FP) 


=65 ~160 
Lead Temperature 10sec le 300 




















D~0 V 
Output Voltage Vout 0~ Vec V 

Operating Temperature —40 ~ 85 
0 ~ 10000 Vo.=2.0V ) 


0~ 500(Voo=4.5V) 
0 ~ 400(Voc=6-0V) 


























Low~— Level 
Input Voltage 












High-Level 
Output Voltage 






Low-Level 
Output Voltage 


Input Leakage Current 
Quiescent Supply Current 














TX 
loc 








TC74HC174AP/AF/AFN 


TIMING REQUIREMENTS (Input t-=ts=6ns) 


PARAMETER TEST CONDITION veal 
| Voc | 








Ta=25°C Ta=—40 ~85°C UNIT 
a Ems 





Minimum Pulse Width | tw.) 

(CLOCK) twa ae 
Minimum Pulse Width t ie _ ; 
(CLEAR) Wi.) a : 

2.0 

Minimum Set-up Time 4.5 

6.0 


95 
19 ns 
16 
0 
Minimum Hold Time 0 
0 
Minimum Removal Time 
(CLEAR) 5 
2. 0 4 
Clock Frequency 4.5 - 2 
6.0 38 
AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 
imrwnserin Ee 
a 
Propagation Delay Time 
(CLOCK-Q) ee 
Propagation Delay Time t 
(CLEAR-Q) pal 
Maximum Clock Frequency eet 


AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t-=t;=6ns) 


Ta=25 c Ta=—40 ~85°C 
| PARAMETER ‘sYaMBoL | | TEST CONDITION -—y— CONDITION | TEST CONDITION —y— UNIT 


2.0 aT 
Output Transition Time ae 4.5 i 
: ' 13 
Hen 2 

14 


De & 
amo 





Oe DO 
ano 





























c= ie Delay Time 
c= ie Q) 


Propagation Delay Time ' tT 
(CLEAR-Q) pHL 18 
Hi 15 26 
2: 6 15 
fMaAx 4. 33 59 26 = ite 
6. 38 71 30 


Maximum Clock 
Frequency _ 
Input Capacitance PMO ING cot ys anaes a lh oO tf Oe a tg 10 sed 
Power Dissipation Capacitance | Copii] SSS =) 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iccepp=Cpp ° Voce fn tic /6 (per Flip Flop) 
And the total Cp) when n pes. of Flip Flop operate can be gained by the following equation: 
Cpp(total)=28+12 «n 





BSSEaS 
BSERSESS 

> | 
— 

© Osho 

oe ojo 

ra 

hm — 
CO eed 
SoS eed 


om) 
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TC74HC174AP/AF/AFN —— 


SYSTEM DIAGRAM 
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TC74HC175AP/AF/AFN 


QUAD D-TYPE FLIP FLOP WITH CLEAR 


The TC74HC175A is a high speed CMOS D-TYPE FLIP 
FLOP fabricated with silicon gate C7MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 16 
dissipation. 

Information signals applied to D inputs are transferred 
to the Q and Q outputs on the positive going edge of the 
clock pulse. 

When the CLEAR input is held low, the Q outputs are at 
the low logic level and the Q outputs are at the high logic 
level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


1 


DIP16 (3D16A—P) 


MFP 16 
(FI6GC-P) (SOP16—P-225A) 


FEATURES: 

° High Speed pee teu Rises Dasbaeeeetee See ewemes fyax=63MHaz(typ.) at Vec=5V 
* Low Power Dissipation Icc=4u A(Max.) at Ta=25°C 
¢ High Noise Immunity «rere! Vag = Vax =28% Voc (Min.) 
¢ Symmetrical Output Impedance =| Io | =I¢Q,=4mA(Min.) 

¢ Balanced Propagation Delays toLH = tH. 

* Wide Operating Voltage Range --- Voc(opr.)=2V~6V 

¢ Pin and Function Compatible with 74L8175 


4Q 
40 
4D 
3D 
30 
3Q 
9 CLOCK 


(TOP VIEW) 





TRUTH TABLE 1EC LOGIC SYMBOL 


X ; Don’t care 
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TC74HC175AP/AF/AFN 


SYSTEM DIAGRAM 


1D 2D 
4 5 


\/ \/ V/ V/ 
meee shins , , , 
sapaapanpe 
y, VY VY YY 
2 43 7 16 10 |11 16 14 


10 10 20 20 30 30 40 40 
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TC74HC175AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range Vec —0.5~7 V *500mW in the range of Ta= 


-40°C~ 65°C. From Ta=65°C 

| -0.5 ~V+ 
DC Input Voltage 0-5 ~Voc $0.5 to 85°C a derating factor of 
DC Output Voltage —0.5 ~Voc+0.5 —10mW/°C shall be applied 


Input Diode Current +90 : until 300m W. 














Output Diode Current +20 








DC Output Current 25 

DC V¢-¢/Ground Current —_ +50 

Power Dissipation 500(DIP)*/180(MFP) 
Storage Temperature —65 ~150 


























Lead Temperature 10sec 300 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL VALUE UNIT 
Supply Voltage 
Input Voltage 























Output Voltage Vour 0~ Veco 
i “0 ~ 
0 ~ 1000(Veg=2.0V ) 
Input Rise and Fall Time | tr, te 0~ 500(Voo=4.5V) ns 





0 ~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 
5 1.5 = 
, V 


ae 1.5 
ene 3.15 - 3.15 
4,2 - 4.2 



















Input Voltage 






Low-Level 
Input Voltage 



















High-Level Le : 
Output Voltage = 5 4.18 
: 6. 0 5. 68 
£0) 


Low~- Level 
Output Voltage 


De po 
owlone 
A anes Fo 

m1cO co 











aoom S| 
re! CO © 
en 
a — 
wo Wl — — 


H 











iw 
— 
S 


oe © 


Input Leakage Current Vin =Vcc or GND 2 a oe ee 
Quiescent Supply Current Vin =Vcc or GND Es eee ee ee ee 








TC74HC175AP/AF/AFN 


TIMING REQUIREMENTS(Input t,=t;=6ns) 


Ta=25°C Ta=—40 ~85°C 
PARAMETER TEST CONDITION Was LIMIT LIMIT UNIT 


Minimum Pulse Wage tw.) 
(CLOCK) tw) 3 
Minimum Pulse Width ' : 
(CLEAR) ee i 
75 
Minimum Set-up Time) tg, 15 
Minimum Hold Time ao 
Minimum Removal Time] trem “}~—-Hi 
36 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


PARAMETER TEST CONDITION 
ae a 

(CLOCK—Q, Q) te 

(CLEAR—Q, Q) at 


Maximum Clock Frequenoy | fax ag 
AC ELECTRICAL See ne a t-=t;=6ns) 


mm DOO & 
oo olcm ol 


o> 











MHz 


APN DE NDS ND & HS 
ovucomooundounoe 


MAX. j|UNIT 





Propagation Delay Time 
(CLOCK-Q, Q) 


eorex ie Delay Time 
eorex ie Q, Q) 


Maximum Clock 
Frequency 
Input Capacitance 


Power Dissipation Capacitance En 


Note(1) Cpp is defined as the value of the internal equivalent ae which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc q@p=Cpp ° Voce fn tia /4(per Flip Flop) 
And the total Cpy when n pes. of Flip Flop operate can 1 be gained by the following equation: 
Cpp(total)=32+21 °n 
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TC 74HC181P 


TC74HC1I81P = ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 





The TC74HC181 is a high speed CMOS ARITHMETIC LOGIC UNIT(ALU) /FUNCTION GENERATORS 







fabricated with silicon gate c2MoS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS iow power dissipation. 

This circuit perform 16 binary arithmetic operations on two 4-bit word as shown in 
Tables 1 and 2. These operations are selected by the four function-select lines (SO, 
Sl, $2, S3) and include addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input (M). A full carry look ahead 
scheme is made available in these devices for fast, simultaneous carry generation be 
means of two cascade-outputs (pins 15 and 17) for the four bits in the package. 

When used in conjunction with the TC74HC182, full carry look-ahead circuits, high- 
speed arithmetic operations can be performed. 

All inputs are equipped with protection circuits against static discharge or tran- 


sient excess voltage. 


FEATURES: 

© Hien: SDCCG. vend 6a.6 sears ede tpa=30ns(Typ.) at Vcc=5V 
* Low Power Dissipation ...... I¢cc=4uA(Max.) at Ta=25°C 
“High. Noise Immunity «<aesiwee VNIB=VYNIL=28% Vec(Min.) 
* Output Drive Capability assss14004% cece. YO STIL, Loads 
* Symmetrical Output Impedance .... | Low |=IoL=4mA (Min. ) 
* Balanced Propagation Delays ......... aren aie toLHttpHL 


* Wide Operating Voltage Range ...... Vec(Opr.)=2V v 6V 


DIP24( 3D24A—-P) 


* Pin and Function Compatible with 74LS181 
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TC74HC181P 


PIN ASSIGNMENT 





BO 1 24 Vcc 
AO 2 23 Al 
S3 3 22 Bl 
S2 4 an A2 
Sl 5 20 B2 
so 6 19 A3 
Cn 7 18 B3 
M 8 17 G 
FO 9 16 cn+4 
FL 10 15 P 
F2 11 14 A=B* 
GND 12 13 F3 
(TOP VIEW) 


*: Open drain Output Structure 


PIN DESIGNATIONS 

































7 — aa 


pA: AQ. A 
BO, Bl, B2, B3 |1, 22, 20, 18| Word B Inputs 
SO, Sl, $2, $3 
C 


A A Word 


A Tn mabe .8S 


pf Mode controt tape 
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TC74HC181P 


FUNCTIONAL DESCRIPTION 


The HC181 will accomodate active-high or active-low data, if the pin designa- 
tions are interpreted as show below. 


Active-low data (Table 1) | AO|BO/|A1|B1/A2 |B2 A3|B3 
Active-high data(Table 2) | ao/Bo| a1|B1/A2 |B2/A3|B3 


Subtraction is accomplished by 1's complement addition where the 1's complement 
of the subtrahend is generated internally. The resultant output is A-B-l, which 
requires an end-around or forced carry to produce A-B. 








The HC181 also be utilized as a comparator. The A=B output is internally de- 
coder from the function outputs (FO, Fl, F2, F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will assume a high level to indicate 
equality (A=B). The ALU should be in the subtract mode with Cn=H when performing 
this comparison. The A=B output is open-drain so that it can be wire-AND connected 
to give a comparison for more than four bits. The carry output (Cn+4) can also be 
used to supply relative magnitude information. Again, the ALU should be placed in the 
subtract mode by placing the function select input S3, S2, Sl, SO at L, H, H, L, 
respectively. 


Input Output Active-low data Active-high data 
Cn Cn+4 (Figure 1) (Figure 2) 
H 


A>B A<B 


These circuits have been designed to not only incorporate all of the designer's 
requirements for arithmetic operations, but also to provide 16 possible functions of 
two Boolean variables without the use of external circuitry. These logic functions 
are selected by use of the four function select inputs (SO, S1, S2, S3) with the mode 
control input (M) at a high level to disable the internal carry. 


The logic functions and arithmetic operations obtained with signal designations 
of Figure 1 are given in Table 13; those obtained with signal designations of Figure 
2 are given in Table 2. 
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TC74HC181P 





@) GQ) @3) @2) (21) (®) (19) (8) 




















() () () C) () C) C) () 
(7) 
(14) 
(8) 
) CO) 
(10) Gl) (3) (16) (15) 
(2) (4) (5) 
(7) 
(10) 
(12) (11) (9) 
(Figure 1) 


Table 1 


Selection 
M=L: Arithmetic Operations 
ie 
S3 S2 S1 SO Functions Cn=L (no carry) Cn=H (with carry) 


F=A Minus 1 F=A 


i 
| >t 


tom ob 

roomy 

Esc | 
M 





AB F=AB Minus 1 F = AB 

=A+B F=AB Minus 1 F = (AB) 
io Vie Sa aa F=1 F=Minus i (2*s Compi) F = Zero 
i CH: “i. F=A+B F=A Plus (A+B) F=A Plus(A+B) Plus 1 
L HLH | F=B F=AB Puls (A+B) F=AB Plus(A+B). Plus 1 
L H H L F=A@B F=A Minus B Minus 1 F=A Minus B 
L H H H F=A+B F=A+B F=(A+B) Plus 1 
HLL L F = AB F=A Plus (A+B) F=A Plus(A+B) Plus 1 
H L LH F=A@B F=A Plus B F=A Plus B Plus 1 
H L H L F=B F=AB Plus (A+B) F=AB Plus(A+B) Plus 1. 
H L H H F=A+B F=A+B F= (A+B) Plus 1 
H H L L F=0 F=A Plus A* F=A Plus A Plus 1 
H H L H F = AB F=AB Plus A F=AB Plus A Plus 1 
H H H L F = AB F=AB Plus A F=AB Plus A Plus 1 
H H H H F=A F=A F=A Plus 1 


* Each bit is shifted to the next more significant position. 
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——— nen nna 1074018 1P 


(2) (1) 3) 


(22) (21) (20) G9) (Gs) 


C2) “Qa Cis): “C5) 
nae Y2 


HC 184 


Cnt+y 





(2) (9) 


(Figure 2) 


Table 2 


Selection —____— 
M=H 
Logic 


53 S2 Sl Functions 


-) 


ae 

I I HI i 

| o Ble 
w+ 
ws) 


Hl 
> Ol Pp 
oe 


Il 
a 
+ 
u ® 
we) 


Il 
wD 
® 

we) 


oe Oa 
T 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 


Bel) ee ee a gees ce ee ee ees be US i 





ph eo pet ee ie. a: ee SE a tS 


ra 
Ms Se A pe ee, ee ee SE a 


an 
ae 


He 


Active High Data 


M=L: Arithmetic Operations 





Cy=H (no carry) 
F=A 
F=A+B 
F=A+B 
F=Minus 1(2's Compl) 
F=A Plus AB 
F= (A+B) Plus AB 
F=A Minus B Minus 1 
F=AB Minus 1 
F=A Plus AB 
F=A Plus B 
F= (A+B) Plus AB 
F= AB Minus 1 
F=A Plus A* 
F= (A+B) Plus A 


F=(A+B) Plus A 
F=A Minus 1 
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Cyh=L (with carry) 


F=A Plus l 

F= (A+B) Plus 1 

F= (A+B) Plus 1 

F = Zero 

F=A Plus AB Plus 1 

F= (A+B) Plus AB Plus 1 
F=A Minus B 

F = AB 

F=A Plus AB Plus 1 
F=A Plus B Plus 1 


F= (A+B) Plus AB Plus 1 
F = AB 

F=A Plus A Plus 1 

Plus A Plus lL 


Plus A Plus 1 


F= (A+B) 


F = (A+B) 
F=A 


* Each bit is shifted to the next more significant position. 


TC74HC181P 


LOGIC DIAGRAM 
>0 ec 
>O mata! ~ EL - 
Dc Gg y > 
——+_ 
q | > : poe D>o—f>ore cnt4 
>o 


aloe | | aware _— 
—_ i He = = 


BH ja |; [oO Jo 
VYY YY 

















f ‘P| 
= ae: : | ° 7 . 
Ae 6 

° Tp Do a iy a 
— 20 














AL 23_ pe ‘mg te : 
| [> po Le Rees. >o-+ >o— Fe 
a De om 
“tk Ee 
22 So Ht jy 
rfl 
eel in 








fo De 


Tle! 


TC74HC181P 





INPUT and OUTPUT EQUIVALENT CIRCUIT 


pa VGo 


OUTPUL 


INPUT ae OUr PUT 





ONLY. OUTPUT A=B 


ABSOLUTE MAXIMUM RATINGS 


| SYMBOL * 500mW in the range of 
Ta=-40°C V65°C and from 


Ta=65°C up to 85°C 
derating factor of 
-10mW/°C shall be 
applied until 300mW. 











Output Diode Current 




















Storage Temperature 





Lead Temperature 10sec 





Supply Voltage 








Input Voltage 








Output Voltage 











Operating Temperature 








Input Rise and Fall Time 
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TC 74HC181P 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 


High-Level 
Input Voltage 


T.5 
Sebo 
4.2 


Low-Level 
Input Voltage 





Ioyq=-20HA 
High-Level 


Output Voltage 


Ioy=-5.2mA 


Low-Level 


Output Voltage Io, =4mA 


Io,=5.2mA 


Output Off- 
State Current 


Input Leakage 


Current 


Quiescent 


Supply Current 





328 





TC74HC181P 


AC ELECTRICAL CHARACTERISTICS (Cr=50pF, Input ty=t¢=6ns) 


Ta=25°C Ta=-4085°C 
PARAMETER SYMBOL| TEST CONDITION V UNIT 
cc TYP. | MAX, 


CTLH 
8 


7 

68 
a 

14 

124 

31 

26 


(Output Transition Time 
CTHL 






Propagation Delay "pL 


(1) CpHL 





Propagation CpLH 
(2) C DHL 








Propagation 


(3) 











Propagation 


(4) 








Propagation 


(5) 


Propagation 


(6) 








Propagation 


(7) 


nhs 





Propagation 


(8) 








Propagation 


(9) 





Propagation 
(10) 





Propagation 
(11) 
3-State Output 


Enable Time 











3-State Output 


BDH NDF VID FNID SF NDF NDF NID SFNIDF NIDF NID FF NDF NID FN DH NID FN 


Disable Time 
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TC74HC181P 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL] TEST CONDITION Vv 
CC pace eensis 


Capacitance 







Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Icc(opr.) =©pp * Voc * fin+Icc 


PROPAGATION DELAY TIME TEST CONDITIONS 


TEST CONDITIONS 











M=GND, SO=S3=Vcc, S1=S2=GND (SUM mode) 


M=GND, SO=S3=GND, S1=S2=Vcc (DIFF mode) 














M-Vcc (Logic mode) 


M=GND, SO=S3=GND, S1=S2=Voc (DIFF mode) 
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TC74HC181P 


lcc(opr.) TEST CIRCUIT 


OUTPUT OPEN 


INPUT CONDITION 


AO ,A1,A2,A&3,80, 83,Cn=Vpp 

B1, Bz, B3,81,82, M= GND * INPUT WAVEFORM IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. 





SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUT PUT 


(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 
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TC74HC182P/F 


TC74HC182P/F LOOK AHEAD CARRY LOGIC 





The TC74HC182 is a high speed CMOS FUNCTION LOOK AHEAD CARRY GENERATOR fabricate 
with silicon gate c2Mos technology. 


































It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 


These circuit are capable of anticipating a carry across four binary adders or group 
of adders. They are cascadable to perform full look-ahead across n-bit adders. 
Carry, generate-carry, and propagate-carry functions are provided as shown in the 
pin designation table. 


When used in conjunction with the HC181 arithmetic logic unit, these generators 
provide hihg-speed carry look-ahead capability for any word length. Each HC182 
generates the look-ahead (anticipated carry) across a group of four ALU's and, in 

addition, other carry look-ahead circuits may be employed to anticipate carry across 
sections of four look-ahead packages up to n-bits. The method of cascading circuits 
to perform multi-level look-ahead is illustrated under typical application data. 


Carry input and output of the ALU's are in their true 
form, and the carry propagate(P) and carry generate(G) 
are in negated form; therefore, the carry functions 
(inputs, output, generate, and propagate) of the look- 
ahead generators are implemented in the compatible 
forms for direct connection to the ALU. Reinterpreta- 
tion of carry functions as explained on the HC181 data 
sheet are also applicable to and compatible with the 
look-ahead generator. | 


All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 


FEATURES: 
High Speed .....-..ee.eeeee- tpqg=l4ns(Typ.) at Voc=5V 
Low Power Dissipation ...... I¢c=4uA(Max.) at Ta=25°C 
* High Noise Immunity ........ Vytat yr =284 Voc (Min. ) 
Output Drive Capability .............. 10 LSTTL Loads 


¢ Symmetrical Output Impedance ..... 





Tou |=IoL=4mA (Min. ) 





Balanced Propagat ion Delays eoeoereereoeeneeeeeee toLHt pHL 


* Wide Operating Voltage Range ....... Voc(Opr.)=2V 1 6V 


(TOP VIEW) 


Pin and Function Compatible with 74LS182 
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TC74HC182P/F 


TRUTH TABLE 









FOR G OUTPUT FOR P OUTPUT 
[rj [rol F 
x | x i Et es a ae 
x | uoftixi]xiftnuixtix L All other pn 
x x 7 x ” "7 x : combinations 
X X X | L/L 1-1 L 


All other combinations = ae 


am 


FOR Cn+z OUTPUT FOR Cn+x OUTPUT 
INPUTS OUTPUT 


i [a [ela [le | oe 






INPUTS OUTPUT 
a 


iH 
All other 
combinations 


L Xx X x 
Xx L Xx 

Xx Xx 

Xx x x 


All other combinations 





FOR Cn+y OUTPUT 


L Xx X 
X Ig Ec 
= or 


All other Sie Ss 
combinations Cntx=70 (X0+Cn) 
Cn+y=Y1 [X1+Y0(X0+Cn) J 





Cn+x=G0 + POCn 
Cn+y=G1 + P1GO + P1POCn 
Cn+z=G2 + P2G1 + P2P1GO + P2P1P0Cn 











x | x Z=G2 + P2GL + PZPLGO + P2PLP( 
G=G63+P3G2+P3P2G14+P3P2P1G0 

xX | X H P=P3P2P1PO 

L | 4H 


X: Don't care Cn+z=Y21X2+Y1 | X1+Y0(X0+Cn) | } 
Y=Y3 (X3+Y2) (X3+X2+Y1) (X3+X2+X1+Y0) 
Pin buses aera X=X3+X2+X1+X0 


ee 


Neate [tate a 
case Gat 12,11,9 |Carry Outputs 


1} M_jfarey Generate Output 
ee ea Propagate Output 











Supp2y Voltage 


ae alee 
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TC74HC182P/F 


LOGIC DIAGRAM 


aaa Ae 


LP 


EX: ix | 
O) C 
: 
© bo | 
% ~% | 
io) Ay oO 


ee 
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TC74HC182P/F 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL | VALUE a ee ee 
Supply Voltage Range 0.5.7 Ta=-40°C % 65°C and from 


DC Input Voltage -0.5% Vect0.5 





Ta=65°C up to 85°C 
. ‘ derating factor of 
DC Output Voltage “Vion Veet0 5 ~10mW/°C shall be applied 


Input Diode Current +, until 300mW. 

















Output Diode Current — 





DC Output Current 
DC Vec/Ground Current 











~500(DIP)*/ 
180 (MFP) 


Power Dissipation 





Storage Temperature -65 % 150 











Lead Temperature 10sec 300 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 





















Input Voltage 
Output Voltage Ov Vcc V 


Operating Temperature -40%~ 85 °C 


Input Rise and Fall Time |tr, t¢]0~ 1000 (Vcc=2.0V) 
0 ~500(Vec=4. 5V) 
0 ~ 400(Vcc=6. OV) 







DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=-—40185°C ao 
High-Level x 
Input Voltage ; 








On 
Oo WM 





7 

Low-Level Vib 

Input Voltage 
Tgy=-20uA 

High-Level 

‘ Vou 

utput Voltage 
Toyq=—-4mA 
Ioq=-5-2mA 
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TC74HC182P/F 


DC ELECTRICAL CHARACTERISTICS (Continued) 


ra [eam 



















Vin=Vrq | ToL=20uA 






Low-Level 















Output Voltage or Vie 


To,=4mA 
Io,=5.2mA 


















Input Leakage 
Current 





Vin=Vcc or GND 












Quiescent 
Supply Current 





Vin=Vecc or GND 








AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input ty=tf=6ns) 


FI 
KI 
=a 
No 
oa 
ce] 

ai 

C 

re 

z | 
> 
© 
e 
oO 
Ut 
° 
















CTLH 2.0 30 75 
Output Transition Time ' AS 8 15 | 19 
THL 
6.0 7 13 16 
|Propagation Delay Time 2.0 72 =| 145 | 180 
(e102 one, cny) | 4.5 18 29 36 
PO,PI,P2 Cntz 6.0 15. D5 31 
|Propagation Delay Time 2608 n= 84 | 165 - 205 
: 4.5 | - 21 33 -- 41 ns 
“pHT. 6s ie Pe Ge 35 


ct 
1S, 
ce 
am 
PF NID F&F WN 
wu oO;o WW Oo 
rN © 
“SN CO OO 
ke 
NN WU 
Nn Fu 
tr 
Wo WwW wo 
Ww OU 


on 
e 
© 
a 
Nn OD 
ke 
BIND WwW Uu 
Oo VOW <a: «o 
| el 
Oo 
oO 
ae 
A 


ee) 
Oo U1 
I 






Propagation Delay Time 






(Cn ~ Cn+x, Cnty, Cn+z) 


CpHL 
Input Capacitance 


|Power Dissipation 
Capacitance | Baus 


Note(1): CPD is defined as the value of internal equivalent capacitance of IC which is 


calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr.) = Sep * Vcc * fin +Icc 
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TC74HC182P/F 





SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT 


(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 





Icc(opr.) TEST CIRCUIT 


* INPUT WAVEFORM IS THE SAME 
AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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SEE 











181 
Cn Cn Cn 
G P G P G P 
TC) e O @ O e 
©) C) C) ©) C) O 


Pl Cnty G2 Pe Cntz G3 P3 PO Cmtx Gl Pl Cmty Gé« 


Choe, 182 


O a 
rd 


GO FO Cntx 


18% 


64-BIT ALU, FULL--CARRY LOOK-AHEAD IN THREE LEVELS 


P2 Cm Gs 





Cnty 


NOILWOIIddV IWOITdAL 


4/d2819HP LOL 


TC74HC190P/F 
TC74HC191P/F 





TC74HC190P/F BCD UP/DOWN COUNTER 
TC74HC191P/F 4-BIT BINARY UP/DOWN COUNTER 


The TC74HC190 and TC74HC191 are high speed CMOS 4-BIT UP/DOWN COUNTERS fabricated 
with silicon gate c*MoS technology. 

They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The TC74HC190 is BCD up/down counter and the TC74HC191 is 4-bit binary up/down counter. 
These devices have asynchronous inputs LOAD (LOAD). LOAD is active low and Load the 
load data. — 

The direction of the count is determined by the level of the DOWN/UP input. When low, 
the counter counts up and when high, it counts down. These counter change on the 
positive transition of the clock input. 

Enable input (ENABLE) and two CARRY output (RIPPLE CLOCK OUT, MAX/MIN) are provided to 
enable easy cascading of counters, which facilitates easy implementation of N-bit 
counters without using external gate. 

All inputs are equipped with protection circuits against static discahrge or transient 
excess voltage. 
























FEATURES: 





° High Speed eoereors rs eeeveereees £MAX=45MHz (Typ.) at Vac=2V 






* Low Power Dissipation ....... I¢c=4uA(Max.) at Ta=25°C 






. High Noise Immunity eoeeececccce Vuh VntL=284 Voc (Min.) 






* Output Drive Capability ............-..- LO LSTTL Loads 






¢ Symmetrical Output Impedance weeeeee | LOH| =o, =4mA(Min. ) 






* Balanced Propagation DelayS ......ceeccceccs tpLHttpHL 






* High Operating Voltage Range ........ Vcc(opr.)=2V  6V 
Pin and Function Compatible with 74LS190/191 






MFP16(F16GC-P) 


| 


HE} eo Preset Data 

£ 
oe eT ee oo! 
P| wo change ——*| No count 
PL [me change «| Ho Count 








Note X: Don't care 


avd: The level of steady state inputs at inputs A through D respectively. 
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TC74HC190P/F | _ 
TC74HC191P/F _ | 


PIN ASSTGMENT 


TC74HC190/191 


B Voc 
QB - 
QA 14 CLOCK 
ENABLE 13 RIPPLE CLOCK OUT 
DOWN /UP MAX/MIN OUT 
Qc LOAD 
QD C 


GND D 





(TOP VIEW) 





ABSOLUTE MAXIMUM RATINGS 


| PARAMETER SYMBOL VALUE unIT | 


* 500mW in the range of 


ba 
































Supply Voltage Range Vcc -0.507 Ta=-40°C 765°C and from 
DC Input Voltage _ VIN -0.5% VectO.5 Ta=65°C up to 85°C derat- 
DC Output Voltage | Your | 0.5. Vect. ot ip pn 
iapor Dieda Cisene | Tic 20 300m. 
Output Diode Current lox +20 
DC Output Current — Tour +25 mA 
DC Vcc/Ground Current Icc +50 mA 
Power Dissipation Pp 500 (DIP) */ mW 

L860 (MFP) 





Storage Temperature 





Lead Temperature 10sec 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 
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TC74HC190P/F 
TC74HC191P/F 


LOGIC DIAGRAM - 1 
TC74HC190 








” > ag 


ere] 


ieieilae “ae - 
ue ins 


eee sua t> Do oo 








<i; 
He tt 
=f & a 
ill “Ht it sal) if + 
| ware Pa 
O< | eg 
y A A } 
6 A 
qa 0d 9 : 
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CVE 








ENABLE 


Du 







T6TOHY ADL 


é ~ WVYOVId 91901 


4/d6LOHPLOL 
4/d0619Hb LOL 


TC74HC190P/F 


TC74HC191P/F 


TIMING CHART 








TC74HC190 ” 8 9 0 1 2 2 2 1 0 9 8 7 
LOAD 
| ml 
A ae on Pl ge 
DATA B - DON’T CARE UNTIL LOAD GOES "ZL" 
INPUTS 
: al: 
4 : | 
CLOCK i 
DOWN /UP 


sani Heer 


Qc 
QD 
Supe =] SE 


RIPPLE CLOCK 


TC74HC191 
13 14 15 oO 1 2 2 Sg 41 0 15 14 183 
LOAD [ 
Real 
A 
B E DON’T CARE UNTIL LOAD GOES "L!" 
DATA 
INPUTS 
C 











bee 
ed : 
D Rie 
CLOCK 
DOWN/ UP fi es ere PH 
isi Ceo 
QA -4 


QB a aa 
Qc 7 fo A RLEFE 


2 cree 
wie [TF 
RIPPLE CLOCK 
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TC74HC190P/F 
TC74HC191P/F 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 
[_rimwaren | sot 
High-Level 

: VIH 

Input Voltage 


2 
4, 
6 





Low-Level 




















V 
Input Voltage ae 
=a} Igy=—-20uA 
High-Level VIN-VIH Y 
V 
Nn. wate g WRT e ans OH tr pesca tls 
Output voitap OM Nay. | ; fa 
OH oo 
Ioy=-5- 2mA 
es Tat =20uUA 
Low-Level INS YOu oe 
Output Voltage VOL or VIL ceca 
OL 
IoL=).2mA 





Input Leakage 


Current Tin Vin=Vcec or GND 








Quiescent 


Vin=V GND 
Supply Current ec IN=Ycc OF 


AC ELECTRICAL ‘CHARACTERISTICS (Cy=50pF, INPUT t,=t¢=6nS) 


NPN ID FNID HN 
- oe  @ e [ e o..)6.CU 
Wolo nolo WUno;o Wo 


Propagation Delay Time 


(CLOCK - Q) 
Propagation Delay Time 
(CLOCK — RCO) 


Propagrtion Dealy Time 


(CLOCK -— MAX/MIN) 





t~Eo EN 
e e e 
(>) 
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TC74HC190P/F 
TC74HC191 P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


ae C Ta=-40%85°C a 
PARAMETER SYMBOL TEST CONDITION 
ea [ao us 















































Propagation Delay Time a 
a ae we ae - 26 41 - 51 
(LOAD — YQ) “pi 6.0| - 22 HS) = 43 
: = 2.0] - 88 | 175 | - 220 
CpLH : 
Propagation Dalay Time p Bee vt 99 a6 m Lh, 
t 
(DATA -Q) pHL 6.07), = 19 30 | - 37 
eae D0.) a 64 | 130 | - 
Propagation Delay Time "pL 4.6 16 26 
pera t . = ~ 
eet HL 
(ENABLE RCO) Pp x 14 22 a 
_ 92 180 - 
Propagation Delay Time 23 36 
D/T = RCO ; 
(D/ ) a 20 31 | - 
_ 80 160 - 
Propagation Delay Time 50 39 
(D/U - MAX/MIN) 
= a es 
3) 11 4 
Maximum Clock Frequency 25 42 20 
29 49 24 
= A5 - 
Minimum Pulse Width 7 ce eS 
(CLOCK) 
-— 9 f= 
= 30 = 
Minimum Pulse Width 9 
(LOAD) _ 7 = 
a 5 ass 
Minimum Removal Time re I ~ 
= a = 
Minimum Set-up Time 7 te 
te ak - - 18 
(ENABLE, D/U) = 15 
Minimum Set-up Time 7 oS 
seers - 3 
(DATA — LOAD) 3 





{ 
| 
| 








Minimum Hold Time 
(ENABLE, D/U) 
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TC74HC190P/F 
TC74HC191P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER YMBOL;| TEST CONDITION Vv 
C 
Minimum Hold Time 
(DATA — LOAD) 


S 
Ah 
Input Capacitance 
Power Dissipation Cpp(1) 
Capacitance 


Note (1): 





Cpp is defined as the value of internal equivalent capacitance of IC which 


is calculated from the operating current consumption without load (refer to 


Test Circuit). Average operating current can be obtained by the equation 
hereunder. 


Tec(opr.) = pp ° Yec * fInt+1cc 


346 








SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 6na 


Voc 
C LOCK 
GND 
ty(L) | °pLH> *pHL 
——— Von 








VoL 
tpyHL 
VoH 
MA X/MIN 50% 

VoL 
Voc 

LOAD 
GND 
Voc 

A~D 
GND 
Vou 

Qn 
VoL 

ly 
Voc 
LOAD 50% 
GND 
trem 
VGC 
CLOCK 50% 

GND 
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TC74HC190P/F 
TC74HC191P/F 


6n 8 6n 8 


ENABLE 





6ns 6ns 


D/U 





RCO 
»MAX/MIN 
eae eee Voc 
ENABLE 50% 
or D/U 
GND 
Voc 
CLOCK 50% 
GND 


TC74HC190P/F 
TC74HC191P/F 


Icc(Opr.) TEST WAVEFORM 


K INPUT TRANSITION TIME IS THE SAME AS 
THAT IN CASE OF SWITCHING CHARACTER- 
ISTIcs TEST. 
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TC 74HC192P/F 
TC74HC193P/F 


TC74HC192P/F SYNCHRONOUS UP/DOWN DECADE COUNTER 
TC74HC193P/F SYNCHRONOUS UP/DOWN BINARY COUNTER 


The TC74HC192 and TC74HC193 are high speed CMOS SYNCRONOUS 4—BIT UP/DOWN COUNTERs 


fabricated with silicon gate C*MOS 


similar to equivalent LSTTL while maintaining the CMOS low power 


,» a load input (LOAD), load data inputs(A-D), two 


counters have a clear input (CLEAR) 
clock inputs(COUNT UP/COUNT DOWN) , 
row outputs. CLEAR is active high 
the other inputs. 
low. 





ing or down at the positive going transition of each clock pulse. 


technology. They achieves the high speed operation 


dissinaiton. 


ae ee 





four count data outputs(Q, -Qp) and carry and bor- 
and forces Qa thru Qp outputs low independently of 


LOAD is active low and load the load data when CLEAR input is held 
COUNT UP input pulse and COUNT DOWN input pulse independently bring a up-—count- 


CARRY and BORROW 


outputs are provided in order to make a cascade connection without external circuitry. 
All inputs are equipped with protection circuits against static discharge or transient 


excess voltage. 


FEATURES: 
* HE Ol (Speed: 4144-045 esa vee ee 


* Low Power Dissipation 


+ High Noise Immunity 
}* Output Drive Capability ........ 
* Symmetrical Output Impedance ... 
- Balanced Propagation Delays 
- Wide Operating Voltage Range 


* Pin and Function Compatible with 


ABSOLUTE MAXIMUM RATINGS 


| PARAMETER SYMBOL 


\Supply Voltage Range 





VNTH=VNIL=284 Voc (Min. ) 


f MAX= 32MHZ (Typ. ) at Vcc=5V 
Tcec=4uA(Max.) at Ta=25°C 


10 LSTTL Loads 
| Io |=I1OL=4mA (Min. ) 











IDC Input Voltage 











IDC Output Voltage 








Input Diode Current 











Output Diode Current 











DC Output Current 











DC Vec/Ground Current 












Power Dissipation 

















[Storage Temperature 









Lead Temperature 10sec 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -—l0mW/°C shall be applied 


until 300mW. 


ea eee oe ee ee CpLH=CpHL 
Pam Seabee Vec(opr.)=2V ¥ 6V DIP16(3D16A~-P) 
74LS192/193 —e. 
16 = 
. il 
VALUE UNIT MFP16(F16GQGC-P) 
~O.5%7 
: PIN ASSIGNMENT 
-0.5 % Vect0.5 V 
~0.5 uv Vect0.5 V 
+20 mA 
+20 mA 
500.(DIP)* 
mW 
180 (MFP) 
-~65 % 150 “G 
300 6 





(TOP VIEW) 
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OSE 


GARRY 7=< o<t<p 


BORROW 18o¢<+<b 














a ‘ ik 













COLOHVLIL 


WVYOVIG LINDYII 


4/d€61L9HPLOL 
4/dZ2619HbL9L 


LSE 


CLEAR 





LOAD 


COUNT 
UP 


COUNT 
DOWN 


ae 


BORROW 13 _9¢+<p—oC 
a 


Gamey. =” o<b-<p 





C6 LOHPLOL 


WYYOVIC LINDYTD 


4/d€61L0HbLIL 
4/d2610HPLOL 


TC74HC192P/F 
TC74HC193P/F 





TIMING DIAGRAM (TC74HC192) 


COUNT O GS 9 OO ft #8. 6. 4 Se. Fol, Oe Oop | Gee pede aS vd a 


CLHAR 


TOLD 


| DATA 
INPUT 


COUNT UP 


“he C= TRH epee hh 
eA STH 
i REE P= Heer 


ae ne Gee in 


BO RROW 





6 QO Bw > 











TIMING DIAGRAM (TC74HC193) 


6 5 Ay 8 5 Ce OOD SH? “Bp. 3G Be ak 


| | i | I | | | 


DON T CARE UNTIL LOAD Gors "LL" 


=| 1 
or eh bhphhohhh 
CHAS 


SHH HE EP 
Het siaseae 
AIEEE Eee 
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TC74HC192P/F 
TC74HC193P/F 





TRUTH TABLE 


COUNT COUNT 
DOWN LOAD CLEAR FUNCTION 
H 
H 


ae X : DON'T CARE 
NO COUNT 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT ial 


Supply Voltage 





Input Voltage 





Output Voltage 








Operating Temperature 





Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 
ia fr | | 


High-Level 
Input Voltage 
















Low-Level 
Input Voltage 





ToH=-20uA 














High-Level 


Output Voltage 
Ioq=—4mA 


Iou= >> e 2mA 





DN LT DD & NY Dn FN 
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TC74HC192P/F 
TC74HC193P/F 





DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL | TEST CONDITION 
j raraveren — foramon 


2.0 

Ipp=20uA | 4.5 
6.0 
a 


5 
0 






— 
0.0 ak Oe. 


Ou 
Oe 
V 






Low-Level 


Output Voltage 


Input Leakage 

I 
Quiescent I 
Supply Current CC 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT ty=t ¢=6nS) 


tTLH 

Output Transition 
CTHL 
Propagation Delay tpLy 
(UP, DOWN — Q) CpuL 


















Vin=Vecc or GND 


ON 
© 




















Vin=Vec or GND 


oO 
© 
a 
© 





ie N 
OM O};O MN © 


= 76 | 140 - |175 
ti Delay Ti t 
Propagation Delay Iime| tpLH _ 18 28 = 35 
= t 
(UP -— CARRY) PHL 2 15 24 _ 30 


Propagation Delay 


(DOWN - BORROW) 


DHF NID FF NIO 





Propagation Delay 


(LOAD - Q) 


Propagation Delay 


(LOAD - CARRY) 





Propagation Delay 
(LOAD - BORROW) 





DKF NYT D LL NY 


1a & NH 
On oO; ouno;o noloun o;o Ww oOo 
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TC74HC192P/F 
TC74HC193P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C Ta=-40%85 °C 
PARAMETER SYMBOL| TEST CONDITION pTan25°c UNIT 
f_rarvemen|ovmoe| ast rnin aaa ae ma 


290 













© 


Propagation Delay Time 


(JAM IN - Q) 





Propagation Delay Time CPLH 









(JAM IN - CARRY) tpHL 


Propagation Delay Time °PLH 


(JAM IN - BORROW) 


DP NID fF NYITD F&F WH 


CPHL 





Propagation Delay Time 128 


(CLEAR - Q) 


OM O};/O UN OI};ON O]OCO WM 


No 
“S 














SSE 

















Propagation Delay Time -0 148 

perecens “PLH 5 37 

(CLEAR ~— CARRY) 6.0 31 

P ti Del T4 2.0 148 

ropagation Delay Time] , 

PHL 4.5 37 

(CLEAR — BORROW) 6.0 31 

Maximum Frequency i. 3 7 

(CLOCK) E MAX i 16 29 

6.0 19 34 

Minimum Pulse Width ty (H) 2.0 70 
4.5 LF 30 
(CLOCK) to(L) 2 ah ee 
Minimum Pulse Width 2.0 50 100 
eee tw(H) AS 12 20 
(LOAD) 6.0 10 iy 
Minimum Pulse Width 2.0 45 100 
t 4.5 11 20 

H 

(CLEAR) w (H) os : ? 
Minimum Removal Time 2.0 20 7D 
Sees trem 4.5 5 cS 
ats 6.0 4 13 
Minimum Removal Time 2.0 5 50 
Crem 4.5 i 10 
(CLEAR) i : : 





355 


TC74HC192P/F 
TC74HC193P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) | 


PARAMETER SYMBOL|TEST CONDITION bos | Tae25°C S UNIT 
ae eee 


100 L225 
1 
BBE ine ; 


Power Dissipation Cpn(1) 
ea ool [fw] ]* 


Cpp is defined as the value of internal equivalent capacitance of IC which 












| Minimum Set-up Time 








ae ts 
(DATA -— LOAD) : 
Minimum Hold Time 0 
th 0 


(DATA — LOAD) 


sl. 

















Input Capacitance 


rt 
© 

oN 
4 
4 


is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 


Ipp(opr.) = pp - Veco + frn + Icc 


Icc(opr.) TEST WAVERORM 


> TRANSITION TIME OF INPUT WAVEFOR 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS THST. 
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TC74HC192P/F 
TC74HC193P/F 





SWITCHING CHARACTERISTICS TEST WAVEFORM 


COUNT UP OR 
COUNT DOWN 





COUNT UP OR 
COUNT DOWN 


LO AD 


COUNT UP OR 
COUNT DOWN 


CARRY OR 
BORROW 
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TC74HC194P/F 


TC74HC194P/F 4-BIT PIPO SHIFT REGISTER 


The TC74HC194 a high speed CMOS 4-BIT BIDIRECTIONAL SHIFT REGISTER fabricated 
with silicon C2MOS technology. It achieves the high speed operation similar to equiv- 
alent LSTTL while maintaining the CMOS low power dissipation. It consists of parallel 
in, parallel out, 4 ibt register with shift right and shift left input. In parallel 
mode, data of DO0~D3 are stored into the internal flip-flops at the low-to-high level 
transition of the clock pulse. Shift right and shift left inputs are inhibited during 
parallel operating mode. In shift right and shift left modes, data from shift right 
and shift left inputs are shifted to the right and to the left by 1 bit, respectively, 
synchronously with the low-to-high level edge of the clock. A direct clear input 
overrides all other inputs, including the clock, and sets all flip-flops to zero. 


All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


| FEATURES: 
* High Speed .eceeeeeeeeee fMmay=55MHz(Typ.) at Voc=5V 
- Low Power Dissipation ...... I¢c=4yA(Max.) at Ta=25°C 
- High Noise Immunity ......... Vyrq=Vnip=28% Voc (Min. ) 
* Output Drive Capability .............. 10 LSTTL Loads 


¢ Symmetrical Output Impedance ..... 





lou | =Io9,,=4mA (Min. ) 
- Balanced Propagation Delays 2... .6s.00s.se«« tpLHttpHL ‘ 

DIP16(3D16A-P) 
+ Wide Operating Voltage Range ....... Vcc (Opr.)=2V v 6V 


¢ Pin and Function Compatible with 74LS194 


ul 





ABSOLUTE MAXIMUM RATINGS ; 
PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P) 











PIN ASSIGNMENT 





























Power Dissipation 500 (DIP) * 
180 (MFP) 








Storage Temperature -65 % 150 














Lead Temperature 10sec 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC194P/F 


TRUTH TABLE 










oon Sr? on Se Oe oS OR ow 


KE 


























INPUTS OUTPUTS 
MODE eee SERIAL PARALLEL Si ae aig | a> | 
D 
me X X X X X X x x L L 
X a Xx x X X X x Qco QDO 
H H =a x X a b c d C d 
L H fT Xx H X X X X QBn Qcn 
L H fT X L X X X X QBn QCn 
H L H X X X X me QDn H 
H L T L X x X x X QDn L 
L L X x Xx Xx X X x QcCo QDO 


Don't care 
acu ds 


The level of steady state input voltage at input AD respectively 


QAO ~QDO: No change 
QAn~QDn: The level of QA, QB, QC, respectively, before the most-recent positive 


transition of the clock. 


TIMING CHART 

















meek TUPLE 
MO DE; 
sao, 9] ——| ————— 
= / a a 
SERIAL 
fe 
A Alle WMA: Lidl POO AA SO an Sh ge 78 Jove 
or B | LLZIZIIZIZ ZI TLTIZILIIILI ILI VL LIMGIAGES SEITE II IOD 
eNE e C sills EEE GVSIIIJEIALOSLIITISIIEISLIA LLLLLLLLILLLLLELLLL TELE LLL LEEK 
are ee 
D VL LMI [LLL GMALLLE TIP ILLEESELI ELLOS 
ee ee eee 
: = ; — am: 
OUTPUTS 
Qc 
: i ; 
_ z 
SHIFT RIGHT SHIFT LEFT INHIBIT 


CLEAR LOAD ; CLEAR 
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B C 
4 5 


y, YY 


aN 
of 





SL 


| eae a=-th 
gig eae en 


WYYOVId 91901 


4/dv6L9HPL9L 


TC74HC194P/F 





INPUT cand. OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL, LIMIT 
Supply Voltage V 


















Input Voltage 








Output Voltage 












Operitane Tomperacuee oa) 












Input Rise and Fall Time 






ns 








High-Level 
Input Voltage 








Low-Level 
Input Voltage 





=\V a8 H=-Z0uA 
High-Level VIN=VIH O 








Output Voltage or V 
ae Igy=—4mA 


I H=-5.2mA 
ee es 





Tay =20uA 
Low-Level on 








Io, =4mA 
| ToL=)-2mA 





| Out put Voltage 





Input Leakage 
| Current 


ViIn=Vec or GND 





Quiescent a Veacey) set CND 
Supply Current In="cc © 
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TC74HC194P/F 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=t¢=6ns) 


PARAMETER SYMBOL | TEST CONDITION Hee i ese 
UNIT 
CTLH . 30 75 
: g | 15 
= 703 


MEN. 
tpLH 64 130 165 
a 16 26 33 ns 

14 22 28 
76 150 190 
HL 19 30 38 
16 26 33 

5 

24 







Output Transition Time 


nea 


Propagation Delay Time 


(CLOCK ~ Q) 










Propagation Delay Time 


P 
Patt t 
(CLEAR - Q) P 


DH NID & LH 
O1ou o;ouno|;o WM © 




















Maximum Clock 





~ MHz 
7 28 “2 


Frequency 


e 


Minimum Pulse Width 


(CLOCK) 13 16 


Bese és 





























5 
0 
0 
5 
0 EER ean saeee 
Minimum Pulse Width 5 a e = 
cas tw(L) 4.5 8 5 19 
<GEER®) 6.0 7 | 13 16 
220 30 is 95 
Minimum Set-up Time 
é Be te 4.5 8 15 19 
(Stn> PIN 6.0 7 13 16 
Minimum Set-up Time 2.0 7 40 100 7 125 sa 
ts 4.5 - 10 20 - 25 
(SO, 51) 6.0 = 24 
2.0 0 
Minimum Hold Time th 4.5 0 
6.0 0 
2.0 30 
Minimum Removal Time Crem 4.5 6 
6.0 5 
Input Capacitance CIN 10 
ee ae ; pF 
Power Dissipation Cpp(1) 
Capacitance a 
Note (1): Cpp is defined as the vlaue of internal equivalent capacitance of IC which 


is calculated from the operating current consumption without load (refer to 
Test Circuit.) Average operating current can be obtained by the equation 
hereunder. 


Iec(Opr:. ) = Spp * Vcc * f1n + Ice 
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TC74HC194P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





Icc(Opr.) TEST CIRCUIT 





INPUT WAVEFORM 


6ns 6ns 


90% 


10% 


90% 
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TC74HC195P/F 


TC74HC195P/F 4-BIT PARALLEL SHIFT REGISTER 






Be TC74HC195 is a high speed CMOS 4-BIT SHIFT REGISTER fabricated with silicon 
gate c*MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. This register features paral- 
lel outputs, J-K serial inputs, shift/load control input, and a direct overriding 
clear. The parallel-in or serial~in modes are controlled by the SHIFI/LOAD input. 
When the SHIFT/LOAD input is held low, the parallel mode operation is designated. 

The data of AVD inputs is loaded into the internal register and appears at the 
outputs after the positive transition of the clock. When the SHIFT/LOAD input is 

held high, the serial mode operation having J, K logical inputs is designated and four 
flip-flops perform shifting at the positive transition of the clock. A direct clear 
input overrides all other inputs, including the clock, and sets all flip-flops to 
zero. All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 




























FEATURES: 
* High Speed ........eeeeeee fyax=55MHz(Typ.) at Voc=5V 
- Low Power Dissipation eet Tec=4uA(Max. ) at Ta=25°C 
> Hiysh Noise Immunity ......... Vy TH=VNIL=28% Vcc(Min. ) 
- Output Drive Capability .............. 10 LSTTL Loads 
Tou |=Io,=4mA (Min. ) 
- Balanced Propagation DelayS ....cecucesesoes toLy=tpHL 





- Symmetrical Output Impedance .... 


¢ Wide Operating Voltage Range ....... Voc(Opr. )=2V V6V 
Pin and Function Compatible with 74LS195 





ABSOLUTE MAXIMUM RATINGS 
















































PARAMETER SYMBOL VALUE UNIT MFP16(F16GC~P) 
ISu Day VON es Bane Vcc “0.57 V 
ee eee (eta nanan PIN ASSIGNMENT 
DC Input Voltage VIN -0.5  Vect0.5 V 
DC Output Voltage. VOUT 205.9 ai Via <5 ee 
ae ms eee - - CLEAR j 6 Voo 
Input Diode Current Itk 
Ree an _ J 15 QA 
Output Diode Current Tox 
DC Output Current _ | four _ ree 
DC Vec/Ground Current Icc % Qc 
Power ‘Dissipation Py 500 (DIP) */ 2 QD 
180 (MFP) = 
hese me 7 a ae besciaaeas 1 QD 
Storage Temperature Tstg -65 % 150 





0 CLOCK 
Lead Temperature LOsec | TL 


9 SHIFTY 
* 500mW in the range of Ta=-40°C%65°C and from Ta=65°C LOAD 


up to 85°C derating factor of -lOmW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC195P/F 


TRUTH TABLE 
INPUTS OUTPUTS 
Sante PARALLEL 
SHIFT’ | gpock 
LOAD A BO 











‘CLEAR 





QA QB QD aD 


L L H 

b c d a 
Q@BO QCO QbO QDO 
QAn Q@Bn QCn QCn 
QAn Q@Bn QCn Qcn 
QAn QBn QCn QCn 
QAn QBn Q@Cn Qcn 


ans = oe 2 





X: Don't care 

QAO ~ ADO: No change 

QAn VQDn: The level of QA, QB, QC, respectively, before the most-recent positive 
transition of the clock. 


a...d, d: The level of steady state input voltage at inputs AD respectively. 


LOGIC DIAGRAM 





CLOCK 


SHIFT/LOAD 
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TC74HC195P/F 


TIMING CHART 





CLOCK 





) _ Pt} ttt tp 
_— Seeeenea Pot 


= 


ieeeeeennes 


Cy 


a 











NO 
(FIRST STAGE ) | | (RESET ) See (RESET) 








FUNCTION RES ET} LOAD 





SHIFT 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 








OUTPUT 
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TC74HC195P/F 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—-40185°C 
UNIT 
1.5 - - dae i 


High-Level oat 
VIH 4.5 | 3.15 = = Gnas) = V 
Input Voltage 


6.0) |°4.2 - - 4.2 - 





Low-Level 
Input Voltage 














Toq=-20uA 
High-Level e 








Output Voltage 
esa 








Low-Level 


Output Voltage 














Input Leakage. 
Current 


Vin=Vec or GND 





Quiescent 


VIn=V GND 
Supply Current IN=¥cc &F 


AC ELECTRICAL CHARACTERISTICS (cy=50pF, INPUT ty=t¢=6ns) 


Output Transition Time 


OO BR N Nr NI] <Q 
e » e e ® e e e ° -) 
Om O11 om o1ronolon © QD 


Oo 
OO 


Propagation Delay Time 


(CLOCK - Qn, QD) 


2. 
4, 
6. 


Propagation Delay Time 


(CLR - Qn, QD) 


& N 
o>) 


Maximum Clock Frequency 


ON 
Go 
No 





TC74HC195P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


TEST | 
PARAMETER SYMBOL!  GonpIT TON Vcc | win. 


aes 
© 
> ie 
KI | NO 
bg fu 
oO 
-Q 
= 
B 
x 
RF 
S14 
ae | 
f 
oO 
Ez 
ea hes 
nn 
tl °° 
° QQ 
tH 
Et 


IN. 





































| 2.0 
| Minimum Pulse Width “w(L) ie * ie : 
(CLOCK) tw (H) 6.0 j 13 16 
Minimum Pulse Width : ial ae; W2 99 
(ER w(L) 4.5 2 i; a5 19 
6.0 7 13 16 
2.0 15 50 65 
Minimum Set Up Time Us 4.5 4 10 13 | ns 
(PL) 6.0 3 |. 9 ae 
- 7 2.0 i 95 | | 
Minimum Set Up Time ts 4.5 15 i9 is 
J bac 
(J, K, S/L) 6.0 7 13} - 16 
2.0]; - 0 0 
Minimum Hold Time th 4.5 = 0 0 
beep ae tat ech ea —_ ee as ae 0 0 
230 25 30 
Minimum Removal Time trem 4.5 5 6 
6.0 5 5 
Input Capacitance Cry 10 
ws = pF 
Power Dissipation 
C re 
Capacitance PD(1) p= 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr.) = ©pp:Vcc:finticc 
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TC74HC195P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





CLBAR 





CLOCK 


CLOCK 








Icc(opr.) TEST CERCUIT 





*x : TRANSITION TIMH OF INPUT WAVEFORM 
Is THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS THST-: 
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TC74HC221P/F 


TC74HC221P/F DUAL MONOSTABLE MULTIVIBRATOR 


The TC74HC221 is a high speed CMOS DUAL MONOSTABLE MULTIVIBRATOR fabricated with 
silicon gate CMOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaing the 
CliOS low power dissipation. 
There are two trigger inputs. One is A INPUT (Negative-edge input), another is B 
INPUT (Positive-edge input). These inputs are valid for slow rising/falling signal 
(ty=tf=l1 sec). Because of schmitt-trigger input function. The device may also 
be triggered by using CLR INPUT (Positive-edge input). After triggering, Output 
keeps MONOSTABLE STATE for the time period determined by external resistor Rx and by 
external capacitor Cx. "L" level CLR input breaks this STABLE STATE. Next coming 
new trigger in MONOSTABLE period is not effected. Limitation for Cx and Rx is as 
follows. 
External capacitor CX ...eseeeseeeee nto limitation 
External resistor RK ...eeeeeeeeeee Vocu2.0V from 5kQ2 to IM? 
| Vecs3-0V from 1k2 to IMQ 
All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 


FEATURES: 
- High Speed .......-seeeeeeee tpg=32ns(Typ.) at Voc=5V 
* Low Power Dissipation ...... 

Standby State Icc=4uA(Max.) at Ta=25°C 

Active State Icc=200uA(Typ.) at VCC=5V 
- Output Drive Capability .............. 10 LSTTL Loads 
- Symmetrical Output Impedance .... |Ipq]=Io,=4mA (Min. ) 
* Balanced Propagation Delays .......ceceeeee tCopHtt yyy, sl 
* Wide Output Puise Width Range .... t,, (OUT) =15bns ~ 60s 

over at Vcc=4.5V 

¢ Pin and Function Compatible with LS221 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL | VALUE UNIT 
Supply Voltage Range -O0.507 


DIP16(3D16A—P) 





DC Input Voltage ~0.5 ~% Vect0.5 
DC Output Voltage -0.5% Vect0.5 








Input Diode Current | 





Output Diode Current 


DC Output Current 
DC Vec/Ground Current 








Power Dissipation 500 (DIP) * 
180 (MFP) 





Storage Temperature =69:%.150 





Lead Temperature 10sec 300 





* 500mW in the range of Ta=-40°CV65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC221P/F 


TRUTH TABLE 


X: DON'T CARE 


4S. EXCEPT FOR MONOSTABLE PERIOD 





BLOCK DIAGRAM 


Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 
(2) External diode Dx (CRAMPING DIODE) 


External capacitor is charged to Vcc level in the state of waiting, 
i.e. in no trigger state. Supply Voltage is turned off then Cx is dis- 
charged mainly through internal (parasitic) diode. See figure. 
If Cx is sufficiently large and Vcc falls dowen rapidly, there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and Vcc falls down slowly, the 
rushing current is automatically limited and avoid the damaging of IC. 
The maximum value of forward current of parasitic diode is +20mA. In the 
case of large Cx, limitation of falling down time of voltage supply is as 
follows 


te 2 (Vcc - 0.7) * Cx/20mA 


(t¢ is the time from voltage supply turning off to level of 
voltage supply becoming 0.4 Vcc) 


In the case of "system is not satisfy the above condition", external CRAMP- 
ING DIODE is needed for protecting IC from rushing current. See figure. 
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SYSTEM DIAGRAM 





TIMING CHART 
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10740221? F 


FUNCTIONAL DESCRIPTION 


(1) 


(2) 


(3) 


Stand-by state 

External capacitor is fully charged to Vcc level in stand-by state. That 
means, before triggering, Qp, Qn transistors (Connected to Rx/Cx node) are in 
off state. Two comparator that relate to timing of pulse, and two reference 
voltage supplier stops their operations. The total supply current is only 


leakage current. 


Trigger operation 

Trigger is effective in following three cases. Under the condition A INPUT 
is "L" level and B INPUT have falling down signal. Under the condition B INPUT 
is "H" level and A INPUT has rising up signal. Under the condition A INPUT is 
"L" Level and B INPUT is "H" level and CLR INPUT has rising up signal. After 
trigger effective, comparator of Cl and C2 start operating, and Qn transistor is 
turned on. Then the charge of external capacitor discharges through Qn tran- 
sistor. The voltage level of Rx/Cx node becomes lower. If voltage level of 
Rx/Cx falls to the internal reference voltage VrefL, output of comparator Cl 
becomes 'L",. That means flip-flop is reseted and Qn transistor turns off. At 
that moment Cl stops but C2 continues its operating. 
After turning off of Qn transistor, the voltage of Rx/Cx starts rising with the 
time constant of external capacitor Cx and resistor Rx. 
By triggering, output Q becomes "H" level, after some delay time of internal F/F 
and gate. It keeps "H" level even in the voltage level of Rx/Cx changed from 
falling to rising. When it reaches to the internal reference voltage VrefH, 
output of comparator C2 becomes "L" level and Q output becomes "L" and comparator 
C2 stops its operations. That means, after triggering the voltage level of Rx/Cx 
becomes VrefH, IC keeps its MONO STABLE STATE. In the case Cx.Rx are large | 
enough and it could be ignored the discharge time of capacitor and delay in IC, 
the width of output pulse ty, (OUT) is as follows. 

ty (OUT) = 0.70 Cx Rx 


Reset operation 

CLR is normally "H". If CLR is "L", trigger is not effective because of Q 
output becomes "L" and trigger control F/F is reseted. And also transistor Qp 
is turns on and Cx is charged rapidly to Vcc level. This means if CLR input 


becomes "L", IC becomes waiting state both in operating and non-operating state. 
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TC74HC221P/F — 


RECOMMENDED OPERATING CONDITIONS INPUT and OUTPUT 


[anwar [sneo[ nes arr] 
Your 
Input Rise and Fall Time 
(CLR Only) 


External (Vcc=2.0V) Rx 5K. 1M 9 
Resistor (Voc23.0V) 1K v 1M 
DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=-40V85°C 
PARAMETER SYMBOL TEST CONDITION | Tam25°C UNIT 
ne a 


1.5 1.5 
ne a 
4,2 4,2 
0.5 0.5 
1.35 a 1.35 
1.8 1.8 



















OUTPUT 










é 
2) 
2) 





High-Level 


V 
Input Voltage 
Low-Level V 
Input Voltage IL 


NF NID & LN 
e je © 


pax 





High-Level 
Output Voltage 





Uw 
Oo & oO 


Ba 
e e e 
HN & NH 
lo |} oO WU © 
Om & 
oO & WO 
<j 


5 Vip or V 
(Q, Q Output) TH IL| Ipq=-4mA 
Iogy=-5 .2mA 


Low-Level IoL=20pA 
Output Voltage VOL ViIn=Vin 


(Q, Q Output) or Vqq, tor 
Io,=> ° 2mA 


Input Leakage 
Vin=V r GND 


R/C Terminal 
Off-State LIN Vin=Vec or GND 
Current 


Quiescent I 7 
Supply Current Tin- veGor ap 


Active-State x ViIn=Vcc or GND 











OU OF; OMIOUO;own Oo;oO Ws 


DN FHT D & 


N 
@ 
Oo WM 


oO;1o oOo Oo; VU & 
rPIlOoO oO & 
SN 


© 


CC 
I¢c! 
Supply Current R/Cext=0.5Vec 


*:; per Circuit 
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TC74HC221P/F 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf¢=6ns) 


Ta= a C Ta=~-4085°C 
PARAMETER SYMBOL] TEST CONDITION aor UNIT 
MIN. | TYP. | MIN. | MAX 


Output Transition 2.0 . 
Time j - 


= 
Ga 





Propagation Delay ~ a TG - 350 
_Time _ 36 «|| «56 0d] CK 70 
(A,B TRIGGER-Q,Q) - 31 48 - 60 





Propagation Delay 
Time 

(CLR TRIGGER-Q,Q) 

Propagation Delay 
Time 


(CLR-Q »Q) 











ns 











Minimum Trigger 


Pulse Width 


DENIAL N SENOS NIG 








Minimum Clear 
Pulse Width 


Output Pulse Width 
Error. 

Between Circuits 
In same Package 


Minimum Removal 
Time t . 
(A,B TRIGGER) ; 
Minimum Removal : 
Time t : 
(CLR TRIGGER) ; 

iZ 

F2 

72 





nhs 










490 


190 290 
170 260 


Minimum Output 
Pulse Width 


WO} 


ON 
© 


Output Pulse Width 





ms 











Input Capacitance 


Power Dissipation ae 
Capacitance 


Note(l): Cpp is defined as the value of internal equivalent capacitance of IC which is 
calcualted from the operating current consumption without load (refer to Test 
circuit). Average operating current can be obtained by equation hereunder. 


pF 


Icc(opr.)="pp * Ven * fintiec' * Duty/100+I¢¢/2 (per monostable) 
(Icc': Active Supply Current, Duty: 7%) 
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TC74HC221P/F | 


SWITCHING CHARACTERISTICS TEST WAVEFORM 














6ns 6ns 
A Vv 
cc 
90% 
B 
B 
Q, 
UpLH tw out 
Q 50% 
tpHL 
Voc 
CLR 50% 
GND 









—~- Igo’ 
Igc(opr.) VN _MW =, 





* INPUT TRANSITION TIME . 6ns, 





Vi =Vacg Th = GND 
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TC74HC221P/F 





(id sc. Pe Na ttt tt 
BG 5 Se a, Cee ca aN 6 OS SAT RLS eS A TM AD BO OE BR eG WN Da 
a~™HULAD NN | 


SGT NO Ee ee Lee | 









































a EON 
p HHL NOT \tere Ng | 
WT) GRIT) TT | TT 
5 S(O Oe Oh of eee 
Hs Poet Sete SHR 
FA ttre tN ttt Too ESE ee 
ot WHEE STN @TTTUN, BITTEN TTT 
qT T NUTT NITE ENTE NTE be 
FH (o) 
OO: i ar cae aoe an 5 ties ant es Sone SEDEN ERENCE ei 
2. Sa 
< CR RET RT TSC 
= rT ENT TTT IE XI __ 
sf SP CIMT NITE NUTT 
od ed 
I ———————— 
¢ Sas eeseata cette ments hea eee sera e eres 
a tiie i oh re eg 
ie 7 
WW Oo 
re 





SUPPLY VOLTAGE Vaq(V) 


S 
CIVOIdAL ) 
INVISNOO HIGIM HSINnd LNAdLNO 


om 
ie 
ae 
e 
ta 
© 
m4 
I 
oa 
D 
e) 
e 
p 
G 
aw 
oO 
co 
N 
r~ 
& 
s 
HH 
w~ 
KH 
2 
rea 
am 
fe 
oa) 
Pa 
ea 
Vw 
y 


OUTPUT PULSE WIDTH CONSTANT, :K-SUPPLY VOLTAGE 





) 


EXTERNAL CAPACITOR Cx (pl 
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TC74HC237P/F 


TC74HC237P/F 3-TO-8 LINE DECODER/LATCH 


The TC74HC237 is a high speed CMOS 3-TO-8 LINE DECODER ADDRESS LATCH fabricated 
with silicon gate CMOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It is composed of a 3-bit input latches with a common GL input and 3-to-8 line decoder 
with enable input Gl and G2. The 3-bit binary data is stored into input latch on the 
"H' level of GL, determine which one of outputs will go high. Enable input Gl is held 
"L" level or G2 is held "H" level, decoding function is inhibited and all the 8 
outputs go low. 
2 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 


* High Speed ..... Aeee aes ees tpq=21ns (Typ.) at Vcc=5V 
*- Low Power Dissipation ...... I¢c=4uA(Max.) at‘Ta=25°C 
° High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 
« Oubput Drive Capability: .iséuiiued Osea 10 LSTTL Loads 
Toy |=IoL=4mA (Min. ) 





* Symmetrical Output Impedance ..... 


* Balanced Propagation Delays .............-- tpLHStpHL DIP16(3D16A-P) 


* Wide Operating Voltage Range ....... Vec(Opr.)=2V v 6V 


- Inverting type of the 74HC137 


ABSOLUTE MAXIMUM RATINGS : 


PARAMETER SYMBOL VALUF UNTT MFP16(F16GC-P) 
Supply Voltage Range 








PIN ASSIGNMENT 





DC Input Voltage -0.5 % Vect0.5 
DC Output Voltage -0.5% Vect0.5 








Input Diode Current 





Output Diode Current 








DC Output Current 
DC Vec/Ground Current 








180(MFP) 








Storage Temperature -65 % 150 





Lead Temperature 10sec 


(TOP VIEW) 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -1l0mW/°C shall be applied 
until 300mW. 
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1074HC237P/F 


TRUTH TABLE 





OUT PUTS 


papas 
Bee ceee cea 
EEpreee reer 
fp teaaeass 
ichaesbeee 

pasa 

pasa 


<q 
< 
A 


OUTPUTS 
OUTPUT CORRESPONDING TO STORED ADDRESS, 


H; ALL OTHERS, L 


rr 

Ser ee 
DREEDeerey 
ioessearele 
i[sbessee=el= 

PiriEee EerIey 
piseesbanel 


SH LEC T 


DON'T CARE 


HNABLE 


LOGIC DIAGRAM 
SELECT 


as 


ENA BLE 
INPUTS 
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TC74HC237P/F 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 


Supply Voltage 





INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


LIMIT 





Input Voltage 








26 
O~Vec 





Output Voltage 





Operating Temperature 


Input Rise and Fall Time 











DC ELECTRICAL CHARACTERISTICS 


3 
2.0 Me 
3 


High-Level 


V 
Input Voltage 


Low-Level 


dig 
Seale) 


4.2 

































V 
Input Voltage IL 
Visa 
Vin=V Ioq=-20uA 
High-Level ; IN=VTH 0 
Output Voltage OH or Vqrz. 
Ioy=—4mA 
Ioy=-5-2mA 
= I =20uA 
Low-Level VIN=VTH OL 
Output Voltage VoL eee eee 
I9pL=5.2mA 
Input Leakage | = 
I Z N 
Current IN Vin=Vec or GND 
Quiescent 


Supply Current 











Vin=Vcc or GND 
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TC74HC237P/F 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns) 


PARAMETER SYMBOL | TEST CONDITION ciao pecs eee UNIT 
-O _ 30 715 - 95 




































Output Transition Time | ; ~ 8 15 - 19 

| * THL 
- 7. 13 - 16 
Propagation Delay Time toLH _ 76 150 _ 190 
- 19 30 - 38 

(Gl ~- Y) t 

eae S| AG. | 26. = 33 
_ 76 150 190 

Propagation Delay Time "pLH 
- 19 30 38 

(G2 =,¥) "pHL 








Propagation Delay Time 


(GL - Y) 








Propagation Delay Time 


(A By CY) 


DN FNYNID FNID FNID fF KYID fF WNW 


eee c 


oOo UW O;Oo UN O;so UNC; oc UN Coco UW CO;oCo WM 





Minimum Pulse Width 


(GL) 





Minimum Set Up Time 


DB FNYITD LF NH 


(A, B, C - GL) 





iMinimum Hold Time 


(A, B, C —- GL) 


Co mM OO WN © 





Input Capacitance 





Power Dissipation 
Capacitance 





IL 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 
Icc(opr.) = Sep * Vcc * fin + Icc 
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TC74HC237P/F 





SWITCHING CHARACTERISTICS TEST WAVEFORM 


x INPUT TRANSITION TIME IS THE SAME 
AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST 
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TC 74HC237P/F 


TYPICAL APPLICATION 


STRO BE 


DECODER 
HN ABLE 


XO 
Ee 


XR 


YO VL Ya YS YAYS: YO ¥7 
INPUT 
ADDRESS 


TO FIVE 
OT HER 
DECODERS 


WO YL. YA 44 YS. YOuYS 17 YO Yl YR YS Y4 YO Y6 Y" YO Yl YR Y3 Y4 Y5 Y6 Y” 


8 9 lO ll lek 15 14 15 1617 18 19 xO 21 Kz 
ii ae 








a 


OUTPUTS 


6 Line to 64 Line Decoder with Input Address Storage 
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TC74HC238AP/AF 


3-TO-8 LINE DECODER 





The TC74HC238A is a high speed CMOS 3-to-8 
DECODER fabricated with silicon gate C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

When the device is enabled,3 Binary Select inputs(A,B 


ce aia which one of the outputs(YO-Y1)will go DIP16 (3D16A—P) 
igh. 


When enable input Gl 1s held low or either G2A or G2B re 
is held high,decoding function is inhibited and all the 


outputs golow. 





= oe : : 1 
G1,G2A,and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory MFP16 (F16GC—P) 
systems. 


All inputs are equipped with protection circuits against eee ene eee eee 


static discharge or transient excess voltage. 


Kk A TURES: 

© High Speed serstesesssessseeseeeeeeeeeees tpd=Ldns(Typ. at Vec=5V 
¢ Low Power Dissipation -+*+++++** Icc=4uA(Max.)at Ta=25°C 
*tligh Noise Immunity svrrrsstss** Vag =VxiL=28% Voc(Min.) 
¢ Output Drive Capability --++*-++++* 10 LSTTL Loads 

¢ Symmetrical Output Impedance °-:| lon |=Io.=4mA(Min.) 

¢ Balanced Propagation Delays °*::: toLH = tpHt, 


¢ Wide Operating Voltage Range -:- Vcc(opr)=2V~6V 
* Pin and Function Compatible with 74LS238 





(TOP VIEW) 
Ce oe Pe te se a Pa eee ey eee ae aed Ae eae AR OIE 


IEC LOGIC SYMBOL 










BIN/OCT 
Yo 


Yi 
Y2 
Y¥3 
v4 


Y§ 
Y6 
Y7 





OD HF & WwW HM = S&S 





rN OO OH & Ww HH =| O&O 
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TC74HC238AP/AF 


TRUTH TABLE 


SELECTED OUTPUT 
Y5 | Y6 | Y7 


ENABLE SELECT 
YO 











X:Don’t care 






SYSTEM DIAERAM 


Yo 


1 


A 
# 
A 
z 


ine 


> 


1 


Y 


9 
14 


> 
cee 


3 yp 


1 


DATA 


2 
Y3 
1 


1 
1 


> 


> 


ame 
ae 


SELECT 
INPUTS 


OUTPUTS 


Y4 


> 


| a a Hf t> iM 


0 > rT Joo ——*. vs 


o—O| > 


Y7 


Tr] ja > 


od > 
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TC74HC238AP/AF — 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range 
DC Input Voltage —0.5 ~Voe +0.5 















*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 


DC Output Voltage ~0.5 ~Voo+0.5 —10mW/"C shall be applied 
Input Diode Current +20 | until 300m W. 

Output Diode Curren mA 

DC Output Current | Ter | 5 mA 

[DC Wep/Ground Current | Te mA 






mA 

DC V¢-/Ground Current dees | +50 mA 
Power Dissipation Ee ae a mW 
Siorage Temperature | Tag 
7, 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 
Supply Voltage 2~6 
Input Voltage 0~ Voc 
0 ~ 1000(Vec=2.0V) 


Input Rise and Fall Time 0~ 500(Voc=4.5V) 


Lead Temperature 10sec 








DC ELECTRICAL CHARACTERISTICS 








Ta=25C Ta=—40 ~85°C 
1.5 








[ TYP. [MAX. | MIN. [MAX. |/N'T 
= = ie = 


15 = 
2 = 





High-Level 
Input Voltage 


Vv 










nN — 


0 
s 39 | V 
.8 


hm WK) 


coo w Ol 
— — CS 





eae 
Sa | ote o 
ei CO fe CO 
at at och alle 
—  C 


ae ee ne 
So re 











High-Level 
Output Voltage 


e 
e 
e 
. 


Oot 
qo Cw 


os 
OD —|cO te co 


















2.0 0 0.1 0.1 
Cee ee oa 4.5 0 0.1 0.1 
Output Voltage Viqor Vi, oat ! usd od _ 
Ig, =4 mA! 4,5 0.17 0.26 0. 33 
ieeszma| eo) — | oie] oa | — | oa 
Input Leakage Current Vin =Vecc or GND 6. 0 ee ioe = ee ee A 
Quiescent Supply Current w=VoorGND [60] = [ = [40 [ = | 400)°% 
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TC74HC238AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C) 


PARAMETER [sno] THST CONDITION | MIN” | TWP. | MAX. [ONT 


Output Transition Time 











Propagation Delay Time 


tpt 
Propagation Delay Time 
(G,G-Y) CoH 


























Pa 95-6 Ta=—40 ~85°C 
re ee er TED ONE Vee pin, | TY Pe (MAK, | MIN, (MAK) 
. 30 75 
H 


8 
7 





Output Transition Time 











Propagation Delay Time 
(A,B ,C-Y) 











Propagation Delay Time 
(G,G-Y) t pHL 











Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc opp =C pp * Voc s fin t+lec 
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TC74HC240AP/AF 
TC74HC241 AP/AF 
TC74HC244AP/AF 













OCTAL BUS BUFFER 
TC74HC240AP/AF INVERTED, 3—-STATE OUTP 
TC74HC241AP/AF NON-INVERTED, 3—-STATE 
TC74HC244AP/AF NON—-INVERTED, 3-STATE 


The TC74HC240A, 241A and 244A are high speed CMOS 
OCTAL BUS BUFFERs fabricated with silicon gate 
C’MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The 74HC240A is an inverting 3~-state buffer having two 
active-low output enables. The TC74HC241A and 
TC74HC244A are non-inverting 3~state buffers that differ 
only in that the 241A has one active—high and one active— 
low output enable, and the 244A has two active—low output 
enables. : 

These devices are designed to be used with 3-state 
memory address drivers, etc. 

All inputs are equipped with protection circuits against 
static discharge or tansient excess voltage. 


rEATURES: 

* High Speed. ianid sae uaceakeeeasvayeenaesacumed tpa=10ns(typ.) at Voc =oV 

* Low Power Dissipation +++ [qn=4u A(Max.) at Ta=25°C 
* High Noise Immunity sree Va = Vn, =28% Voo(Min.) 
¢ Output Drive Capability ------------ 15 LSTTL Loads 


¢ Symmetrical Output Impedance - | I ¢;| =I g,=6mA(Min.) 
* Balanced Propagation Delays «+--+ tou = tp, 

Voc (opr) =2V ~6V 
with 74LS240/241/244 


a et 


TC74HC241A 






DIP20 (3D20A—P) 


——. 


1 


MFP20 (F20GA—P) | 


TRUTH TABLE 











4S: for TC74HC241A only 
SL : for TC74HC240A only 
X +: Don’t Care 

Z : High impedance 





TC74HC244A 


TC74HC240AP/AF 
TC74HC241 AP/AF 
TC74HC244AP/AF 





IEC LOGIC SYMBOL 


TC74HC240A TC74HC241A TC74HC244A 
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TC74HC240AP/AF 
TC74HC241 AP/AF , 
TC74HC244AP/AF 





ABSOLUTE MAXIMUM RATINGS 


*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 


to 85°C a derating factor of 
=0.5 ~Voct0.5 —10mW/°C shall be applied 
+99 until 300mW. 
| a 
15 
500( DIP )«/180( MFP) 








RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Voc 2~6 

Input Voltage Vix 0~ Voc 


Output Voltage Vout 0~ Veco 








0 ~ 1000(Voc=2.0V) 
0~ 400(Voc=6.0V) 


Ta=25°C Ta=—40 ~85°C UNIT 
Hieh= evel 1.5 ~ ~ lo 7 
Input Voltage 


High-— Level 


Output Voltage Io, =-6 mA 


Ion =-7. 8m A 


Low~ Level 
Output Voltage 





Vix =Vcc or GND 
Quiescent Supply Current Vin =Vcc or GND 





TC74HC240AP/AF 
TC74HC241 AP/AF 
TC74HC244AP/AF 





AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 


TEST Ta=25°C Ta=—40 ~85°C 
PARANNILES _SYMBOM CONDITION[ CL | Voc | MIN: | TYP. [MAX.| MIN. [MAX.|"NIT 













































t 2.0 25 60 75 
Output Transition Time a | D0 | 4.5 T 12 15 
ae 6.0 6 10 13 
2.0 = 36 90) = 115 
CL 50 | 4.5 = 12 18 = 23 
Propagation Delay Time a — i“ mt =~] as 
t OH 150 4, 5 — 17 26 = 30 
6.0 = 14 22 = 28 _ 
2.0 = 48 125 a 155 
50 | 4.5 a 16 25 Es 31 
Output Enable time s ; ~ is at 7 = 
tov 150 | 4.5 = 21 33 = Al 
6. 0 = 18 28 = 35 
' 2.0 = 32 125 155 
Output Disable time ee RL=1kQ 50 | 4.5 = 15 25 31 
pHZ 6.0 = 14 21 26 
Ch p= eo i ed 
|Output Capacitance | Cor [ft 
PECMHCHOA. = ee eee 


TOMHC21 ARMA [= [asf = 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
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TC74HCT240AP/AF 
TC74HCT241AP/AF 
TC74HCT244AP/AF 








3 
3 

The TC74HCT240A, HCT241A and HCT244A are high 
speed CMOS OCTAL BUS BUFFERs fabricated with 
silicon gate C°MOS technoligy. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. : 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. | 

The TC74HCT240A is an inverting 3~state buffer having DIP20 (3D20A—P) 
two active-low output enables. The TC74HCT241A and 
TC74HCT244A are non-inverting 8-state buffers that 
differ only in that the HCT241A has one active—high and 20 
one active-low output enable, and the HCT244A has two 
active—low output enables. 1 

These devices are designed to be used with 3-state MFP20 (F20GA—P) 
memory address drivers,etc. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 





TRUTH TABLE 












FEATURES: 

¢ High Speed vertrrsstesessseseeseeeee see ees tog=13ns(typ. )at Voc =5V 

* Low Power Dissipation sstt+++ I,,=4 4 A(Max. Jat Ta=25:C 
¢ Compatible with TTL outputs" V7 0.8V(Max.), Vi,=2.0V (Min. ) 
e Wide Interfacing ability sts LSTTL, NMOS, CMOS 

¢ Output Drive Capability «+++ 15 LSTTL Loads 


* Symmetrical Output Impedance °**| I,,|=lq, =6mA(Min.) 
* Balanced Propagation Delays °°": toa t pH 

* Wide Operating Voltage Range * V..(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS8240/241/244 


Ee 


PIN ASSIGNMENT(TOP VIEW) 









- TC74HCT241A Only 
SL : TC74HCT240A Only 
X -. Don't Care 

Z  :High Impedance 





TC74HCT240A TC74HCT241A 





TC74HCT240AP/AF 
TC74HCT241 AP/AF 
TC74HCT244AP/AF 


IEC LOGIC SYMBOL 


TC74HCT240A TC74HCT241A TC74HCT244A 
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~ TC74HCT240AP/AF 





TC74HCT241 AP/AF —— 
TC74HCT244AP/AF 


ABSOLUTE MAXIMUM RATINGS | 
PARAMETER | SYMBOL 
Supply Voltage Range Voc V 
DC Input Voltage Vin —0.5 ~Voe +0.5 
“05 Vg 10. 
: 

Output Diode Current 
r 
qT 


Storage Temperature 
Lead Temperature 10sec E ee 


DC ELECTRICAL CHARACTERISTICS 
Ta=—40 ~85°C 
PARAMETER |SYMBOL | TEST CONDITION WIN “MAX, MIN, [Max UNIT 
: 2.0 V 


High-Level Vv 2 0 Ls 
Input Voltage 1H 5 & ; 
| 4.5 


Low-Level 
Input Voltage 


High-Level Vv ViN= 
Output Voltage Viqor Vit 4, 
Low-Level Vin = 
Output Voltage , Viror Vit. 
3-State Output I Vix=Vip or Vit 
Off—State Current OF Vin=Vcc or GND 
Input Leakage Current Iw Vin =Voc or GND 
Quiescent Supply Current Per input: Vy}, =0,5V or 2, 4V 
. Other input: Vcc or GND 
















*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/‘C shall be applied 
until 300mW. 






























PARAMETER 
Su pply Voltage 








In put Voltage 





Output Voltage 






Operating Temperrature 





Input Rise and Fall Time 





Vie ) 0 Q Nn 2 V 
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TC74HCT240AP/AF 






































































TC74HCT241 AP/AF 
TC74HCT244AP/AF 
AC ELECTRICAL CHARACTERISTICS(Input t,=t;=6ns) 
TEST Ta=—40 ~85°C 
Sees le oe ON DION a 
beat t TLH is) = T 12 rs 15 
Output Transition Time tT 50 Bel F rl _ 4 
| | a 50 . : a 15 22 . 
Propagation Delay Time 15 = 38 
* t pH 150 5 5 - 34 
sl = — 
tpLil 50 : _ 
Propagation Delay Time ra = = 1 ns 
coe tpHL 150 5 5 2, 37 
4.5 = 38 
3-State Output td. B= 5.5 — | 34 
Enable Time : 4.5 2 48 
tpa Pe |S5 5 - 43 
3-State Output tpLZ _ 4.5 = 38 
Disable Time Ss ee - 34 
Input Capacitance DIR,G - ) 10 
Bus Input Capacitance ia ee aes Pye 





Power Dissipation Capacitance C 
(Note 1) PD 


Note 1: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc opp =C Poy Veo 7 fn +I /8( per bit) 
Note 2: *=TCTAHCT240A 
* k=TCT4HCT241A/HCT244A 


* 


* x 





TC74HC242P/F __ 
TC74HC243P/F 


QUAD BUS TRANSCEIVER 


TC74HC242P/F 3-STATE, INVERTING 
TC74HC243P/F 3-STATE, NON-INVERTING 





The TC74HC242 and TC74HC243 are high speed CMOS 
QUAD TRANSCEIVER fabricated with silicon gate CMOS 
technology. They achieve the high speed operation sim- 
ilar to equivalent LSTTL while maintaining the CMOS low 
power dissipation. These IC's are intended for two- 
way asynchronous communication between data buses, and 


direction of data transmission is determined by GAB, 


GBA. GAB and GBA inputs are equipped with protection 


1 


° q e e e id 
circuits against static discharge or transient excess MFP14(F14GB-P) 





voltage. 


PIN ASSIGNMENT 


TCV4HC242 


FEATURES: 

* High Speed ..sseeeeeeeee tpd=lOns(Typ.) at Vcc=5V 
Low Power Dissipation ..... I¢c=4uA(Max.) at Ta=25°C 
High Noise Immunity Vy ta=VytL=28% Vcc (Min. ) 
Output Drive Capability 15 LSTTL Loads 
Symmetrical Output Tmpedance ... 


Wide Operating Voltage Range Vcc (Opr. )=2V v 6V (TOP VIEW) 


TCO74HC243 
Pin and Function Compatible with 74LS242/243 





TRUTH TABLE 
HCR42 
Pa=B [ane | 
B=A 
Z 
Z 


prrur | oureur| 3= a | 
es ce 


(TOP VIEW) 


NO CONNECTION 





396 





TC74HC242P/F 
TC74HC243P/F 


NOTICE FOR APPLICATION 


It is prohibited to apply a signal to a bus terminal when it is in output mode. 


And when a bus terminal is floating (high impedance state), it is requested to fix 


the input level by means of external pull down or pull up resistor or BUS TERMINATOR 


t-+ 
1 





LOGIC DIAGRAM 


iA OQ 





! 
' 
\ 
\ 
| 
| 


4A 


In case of TC74HC243, input inverters marked * are eliminated. 
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TC74HC242P/F 
TC74HC243P/F 





ABSOLUTE MAXIMUM RATINGS 








* 500mW in the range of 
Ta=-40°C ¥65°C and from 











Bus Terminal Voltage 
i ° ce) 
Input Diode Current Ta=65°C up to 85°C 


Output Diode Current a derating factor of 























DC Output Current -10mW/°C shall be a 





DC Vcc/Ground Current applied until 300mW. 








Power Dissipation 500 (DIP) */ 
180 (MFP) 











Storage Temperature -65 % 150 








Lead Temperature 10sec 





INPUT and OUTPUT 


RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


ani 
Tye] ove | 


Input Rise and Fall Time | ty, t¢]0~1000(Vcc=2.0V) 
ns 
DC ELECIRICAL CHARACTERISIICS 


0 ~500(Vec=4. 5V) 
Ta=25°C Ta=-40085°C] 
PARAMETER SYMBOL TEST CONDITION 
1.5 


0 ~ 400(Vcc=6. 0V) 
High-Level ae eae 
| VIH Ae 5, | Beh 
Input Voltage Batlle as 





GAB ,GBA 








Voc Vad 





















Sw 

ho FR 
(nh 

L * 


‘ 0.5 0.5 
Low-Level Vi Lives ©) 1.35 V 
Input Voltage 1.8 1.8 
; 1.9 
Toy=-20uA 4.4 
High-Level 5.9 
Vou V 





Output Voltage 





iyaeonA 
Ioy=7/ e SmA 
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TC74HC242P/F 
TC74HC243P/F 


DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL TEST CONDITION 
2.0 as 0.0 O.l1 


| Low-Level 





Ta=-40185 °C 
UNIT 
- O.1 



























‘5 6.0 0.0 Oi 
Output Voltage OL hs 0.171 0.26 
fet fee 
3-State Output Vin=Vty or VIL 
Off-State Toz 






Current Vout=Vcc or GND 


oee 
Input Leakage I ss 

i | vinevoc or oxo * [6.0 

Quiescent : 

Supply Current CC Vin=Vec or GND 


* Applicable only to GAB, GBA 






















AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns) 


" Ta=25°C Ta=-40%85°C ONTt 
RAMETER SYMBOL |TEST CONDITION Wee TYP. | MAX. MAX. 
0 

























Bus Terminal C Ras “B 

1 Dissipati TC74HC242 
ower Dissipation Cpp (1) 
TC74HC243 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current: consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


tery 2.0 25 6 75 
Output Transition Time} , 4.5 7 12 15 
THL 6.0 6 11 13 
2.0 48 | 100 125 
tpLH TC74HC242 4.5 12 Z0 25 
Propagation Delay Time : 5 “ = TE 
“pHL | 7c74HC243 4.5 12 | 18 23 | ns 
6.0 10 15 20 
3-State CpZL one oa ae st 
=1kQ ‘ Z9 
Output Enable Time tpZH a ; : = 
3-State tpLz 2.0 84 
0 : 4.5 21 
utput Disable Time tpHZ 6.0 18 
Rhee ey 
SEC Eas 
Lee ere) Peel 





FH 
BIS WB MIN 
DIDO COTM 

i 
rijo WwW Ol] Ww 
O;Yw oOlRF BD 





Capacitance 





Tec (Ope:) ~ “ep * Yeo *in * tec/* “Per PLE) 
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TC74HC242P/F 





TC74HC243P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 6ns 





GAB or GBA 


Bora A or B 


(HC 242) ( IN-PHASE 
OUTPUT ) 


A or B 


(OUT-OF—PHASE 


BOF oe | OUTPUT) 
(HC243) 





Cpp CALCULATION 


Cpp is to be calculated with the formula 
hereunder by using the measured value of. 
Icc(Opr.) in the test circuit drawn left 
side. 


CC (OpEs) 
PD fin ° Vcc 


At determining the typical value of Cpp, 
a relatively high frequency 1MHz was 
applied for fry, in order to eliminate 
INPUT WAVEFORM IS THE SAME AS the error from the quiescent supply 

THAT IN CASE OF SWITCHING current. 

CHARACTERISTICS TEST. 
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TC74HC245AP/AF 
TC74HC640AP/AF 
TC74HC643AP/AF 


The TC74HC245A, 640A and 643A are high speed CMOS 
OCTAL BUS TRANSCEIVERs fabricated with silicon 
gate C°MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

They are intended for two-way asynchronous 
communication between data busses. The direction of DIP20 (3D20A—P) 
data transmission is determined by the level of the DIR 
input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. MFP20 (F20GA—P) 


20 


1 





“FEATURES: 
© High Speed --reesrscesseesessetrsscssseeseeeee tod =10ns(typ. Jat Voc=5V 
* Low Power Dissipation +++: Ioc=4u4A(Max. Jat Ta=25°C 
° High Noise Immunity crrssscereeeeereeees Vag Vay =28% Voc (Min.) 
¢ Output Drive Capability 15 LSTTL Loads 
¢ Symmetrical Output Impedance | Ion |=Io.p=6m A ( Min.) 


APPLICATION NOTES 





1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
* Balanced Propagation Delays toLH toa. bus terminals must have their 
e Wide Operating Voltage Range Vcc (opr)=2V ~6V 
¢ Pin and Function Compatible with 74LS245,640,643 


input levels fixed by means of pull 


up or pull down resistors or bus 
terminator IC’s such as_ the 
TOSHIBA TC40117BP. 





PIN ASSIGNMENT(TOP VIEW) 


TC74HC245A TC74HC640A TC74HC643A 








TC74HC245AP/AF 
TC74HC640AP/AF 
TC74HC643AP/AF 





IEC LOGIC SYMBOL 


TC74HC245A TC74HC640A TC74HC643A 





TRUTH TABLE 






TS [om meus | eos [pceca|reswa|ienan 


| ri | XK High impedance | Z | Z | Zz | 
xX 5H” or ie ie 
Z : High Impedance 
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TC74HC245AP/AF 
TC74HC640AP/AF 
TC74HC643 AP/AF 





ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Range 
DC Inpat Voltage 
DC Output Voltage Vour_| —0.5 ~Voct0.5 
Input Diode Current Lx +20 
Output Diode Current 
DC Output Current 


DC Vec/Ground Current lec +75 


Power Dissipation | Py | 500(DIP)+/180(MFP) 


Storage Temperature 












*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—-10mW/°C shall be applied 
until 300mW. 




















Lead Temperature 10sec 


PARAMETER 


ane 


Input Voltage 





Output Voltage 
Operating Temperature 
0 ~ 1000(VQ.=2.0V) 
Input Rise and Fall Time 0~ 500(VoQo=4.5V) 
0~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER |SYMBOL TEST CONDITION Woo [MING] TYE MIN : 
High-Level 0 1.5 = 
Input Voltage Vin as) 3,15 S 

0 4.2 — 
Low-Level Vv ‘ : 7 a 
Input Voltage IL : : Z Z 

0 ; : 


9 
a 4 
9 
I 






Ta=—40 ~85°C 



















oO — PO; o & Lo 













w= DO 


High-Level 
Output Voltage 


















Low-Level 
Output Voltage 


3-State Output I 
Off—State Current OZ 


Quiescent Supply Current 









SS 
Co CO; Re ee 
< 





oO 
ow 
oe 
— 
co ~] 
Ses 
; aD 
| 
oo 
op. ee ee 







Vin =Vin or Vit 
Vout =Voc or GND 


Rg 
> 





: Ia 
ja) 
o1 
+ 
on 


<= 
Silt 
re | rd ae 





VIN =Vcc or GND 


TC74HC245AP/AF 
TC74HC640AP/AF 
TC74HC643AP/AF — 





AC ELECTRICAL CHARACTERISTICS(C, =50pF,Input t,=t;=6ns) 


TROT Ta=05 oT [rs ~B5C 
cea a CONDITION ee 


Output Transition Time 


Propagation Delay Time 


























ns 
: . tpz7L 
3—-State Output = : 
Baable Time Ru=1kQ 9.0 
toyz 45 
6.0 
2.0 
8—State Output toLz 50 | 4.5 
Disable Time toHz 6.0 
Input Capacitance Cin 0 
Bus Input Capacitance fp pF 
Power Dissipation Capacitance | Crp) rea ==: ase 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
loc pd =C PD ° Voce fin tq /8(per bit) 
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OCTAL BUS TRANSCEIVER 
TC74HCT245AP/AF 3-STATE,NON-INVERTING 
TC74HCT640AP/AF 3-STATE,INVERTI 
TC74HCT643AP/AF  3-STATE,INVERTI 


The TC74HCT245A, HCT640A and HCT6438A are high 
speed CMOS OCTAL BUS TRANSCEIVERs fabricated 
with silicon gate C*MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. . 

They are intended for two-way asynchronous 
communication between data busses. The direction of date 
transmission is determined by the level of the DIR input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 
© High Speed serrssssrssstesssseesseeeee 


* Low Power Dissipation s''*"**: 


“eee tog=10Ons(typ. )at Voo=5V 
*TKo=4u A(Max. at TA=25°C 
* Combatible with TTL outputs ***-* Vy, =0.8V(Max.), Vjpy=2.0(Min.) 
¢ Wide Interfacing ability sr++++* LSTTL, NMOS, CMOS 

¢ Output Drive Capability vss+++* 15 LSTTL Loads 

* Symmetrical Output Impedance ***|I¢4|=I¢, =6mA(Min.) 

* Balanced Propagation Delays °----: tol tone 

¢ Pin and Function Compatible with 74LS245,640,643 


PIN ASSIGNMENT(TOP VIEW) 


TC74HCT245A TC/4HCT640A 


> 

NO 

Ww rm 

Lh) 
\/ 

i 


ne 


= 
am 
(oy) 


: 
BS Sa 


‘ly 
Ale 
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NG 
NG AND NON-INVERTING 
CT 





waa 
—~— 
Ww 





TC74HCT245AP/AF 
TC74HCT640AP/AF 
TC74HCT643AP/AF 


DIP20 (3D20A—P) 


20 


1 
MFP20 (F20GA—P) 


APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is the output 
mode. Damage may result. 


2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or down resistors or bus 


terminator IC’s such as_ the 


TOSHIBA TC40117BP. 





TC74HCT643A 


TC74HCT245AP/AF 
TC74HCT640AP/AF 
TC74HCT643AP/AF 


IEC LOGIC SYMBOL 


TC74HCT245A TC74HCT640A TC74HCT643A 






13 EN 1(BA) 
L_13 EN 2(AB 


BI 


A2 B2 
A3 B3 
A4 (5) B4 
A5 B5 
A6 B6 
A7 B7 
A8 B8 





TRUTH TABLE 


A BUS B BUS | HCT245A |HCT640A | HCT643A 
OUTPUT INPUT A=B | A 


OUTPUT 





High Impedance 


Z - High Impedance 
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TC74HCT245 AP/AF 
TC74HCT640AP/AF 
TC74HCT643AP/AF 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range —0.5~7 *500mW in the range of Ta= 
V 


























DC Input Vota a=W “afc 6 From Ta 
DC Output Voltage Vour _ #055 ~Voct0.5 —10mW/°C shall be applied 
Input Diode Current Vie | +20 | ' mA | until 300mW. 

Output Diode Current +20 mA 

DC Output Current Loup ane) mA 








DC Vo/Ground Current loc +50 mA 
Power Dissipation Py 500( DIP) «/180(MFP) 














Storage Temperature Tstg =65 ~150 


Lead Temperature 10sec Ty 300 
RECOMMENDED OPERATING CONDITIONS 


Input Voltage 0~Vcc —— 
Output Voltage wor | ___tever 


Operating Temperature 
Input Rise and Fall Time a 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=~—40 ~85°C 
PARAMETER | SYMBOL TEST CONDITION Voc | MIN. | TYP. [MAX. 


High-Level 
Input Voltage 



























Low-Level 
Input Voltage 


High-Level 
Output Voltage 
Low-Level 
Output Voltage 
3—-State Output ee v; ty Or Vir. 
Off-State Current : Vout =Voc or GND 
Input Leakage Current 















































Quiescent Supply Current Per input: Vj. =0.5V or 2,4V 
Other input: Vcc or GND 
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TC74HCT245AP/AF 
TC74HCT640AP/AF 
TC74HCT643AP/AF 





AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 
TEST Ta=—40 ~85 ee 


tTLH 4.5 12 5 
fooremeren [eter 
es| - [iu | | - | 3 | 


Propagation Delay Time 











3—-State Output 
Knable Time 











3-State Output 
_eanis Time | 








An, Bn 
TC74HCT245A 

















Note(1): Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Ioo opp =C Pp ° Voc ° fr +I /8( per bit) 
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TC74HC251AP/AF 


8-CHANNEL MULTIPLEXER (3-STATE) 


The TC74HC251A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C*MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

One of eight data input signals (DO—D7) is selected by 
decoding of the address inputs (A, B, C). The selected 
data appears on two output; non-inverting (Y) and 
inverting (W). 

When the strobe input is held high, both outputs are in 
the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP16 (3D16A—P) 


16 


1 
MFP16 (F16GC—P) 





FEATURES: 

* High Speed vrs terre ereres toy =15ns(typ.)at Voc=5V 
¢ Low Power Dissipation Ioc=4u A(Max.)at Ta=25°C 
¢ High Noise Immunity Vu = Vn 28% Veco (Min. ) 
* Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance °° | Io4| =Ig, =4mA(Min.) 


PIN ASSIGNMENT 


* Balanced Propagation Delays toLH = toHL 
* Wide Operating Voltage Range‘: Vcc (opr. )=2V~6V 
¢ Pin and Function Compatible with 74LS251 


(TOP VIEW) 





TRUTH TABLE IEC LOGIC SYMBOL 


INPUTS OUTPUTS 
SELECT STROBE Y 
ST 


: X 
L 
L 
H 
H 
L 
L 
H 
H 


eeecarsrafe 


recone 


Xx 
L 
L 
L 
L 
H 
H 
H 
H 


X : Don’t care Z: High Impedance 
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TC74HC251AP/AF 


SYSTEM DIAGRAM 
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TC74HC251AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 




















Supply Voltage Range Voc —0.5~7 *500mW in the range of Ta= 
DC Input Voltage Vin 7 —0.5 ~Vee+0.5 eee eee hernia 
DC Output Voltage Wage 0.5 ~Voc+0.5 -10mW/"C shall be applied 
Input Diode Current Le +90 mA until 300mW. 

Output Diode Current lox 2) 

DC Output Current Tour +25 





500(DIP)«/180(MFP) 


DC Voc-/Ground Current 
B 


Power Dissipation D 
Ss 


Storage Temperature 


Lead Temperature 10sec 











RECOMMENDED OPERATING CONDITIONS 


Supply Voltage Voc C0 
1~ Ve 


0 ~ 1000(Voo=2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Vec=6.0V) 




















Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 
Pa=256 Ta=—40 ~85°C 
siecekciaaieae usale inaesaed Maia cionat eee 
ties 1.5 = 1.5 
High-Level Vv 
Input Voltage IH 
Low-Level V 
Input Voltage IL 


High-Level 
Output Voltage 























UNIT 
V 





















Low-— Level 
Output Voltage 


3—-State Off Leak I 








TC74HC251AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C ) 


PARAMETER SYMBOL TEST CONDITION MIN. UNIT 


Output Transition Time tTLH a 
tTHL 


Propagation Delay Time | ty 
UHL 


D-Y 
D-W) tpHL a 
A, B, C-Y tpHL 
(A, B, C-W) t pHL 
t pZH 


AC ELECTRICAL CHARACTERISTICS(C, =50pF Input t-=t;=6ns) 


















































PARAMETER _ |syMBoL| TEST CONDITION WI IN a Coax MIN" UNIT 
2.0 | = 30 75 = 95 
Output Transition Time |. oe | 4.5 = 8 15 = 19 
ee 6.0 = 7 13 - [16 
Propagation Delay Time 7 . oe 7 e 
| ee. AU ees 14 24 a 30 
Propagation Delay Time | ty : : = i - a 
a DHL 601 - 15 m4 | - 30 
Propagation Delay Time toLH : : _ = _ = Hs 
(A, B, C-Y) toHL g 0 pe 19 31 = 21 
Propagation Delay Time | tpiH ; : _ a a _ ae 
Gane PHL 6.0 | - 19 31 ~ 21 
t 2.0 105 = 130 
3-State Output Enable Time ae 4,5 21 = 26 
ak 6.0 19 = 22 
' 2.0 105 = 130 
3-State Output Disable Time| P!” 4.5 7A = 26 
Pua 6.0 1 19 = 22 
Pee ae ee 
Cent eg eee 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iccgp=C poe Voce fintl oc 








4HC257AP/AF/AFN 
4HC258AP/AF 


TC7 
TC7 


TC74HC257AP/AF/AFN 2-CHANNEL MULTI 
TC74HC258AP/AF 2-CHANNEL MULTI 


The TC74HC257A and TC74HC258A are high speed 
CMOS MULTIPLEXERs fabricated with silicon gate 
C*MOS technolgy. 

They achive the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Hach is composed of four independent 2-—channel 
multiplexers with common SELECT and OUTPUT 
ENABLE(OE). 

The TC74HC257A is an inverting multiplexer, while the 
TC74HC258A is non~inverting. 

If OE is set low, the outputs are held in a 
high-impedance state. When SELECT is set low, “A” 
data inputs are enabled. 

Conversely, when SELECT is high, “B” data inputs are 
enabled. 

All inputs are equipped with protection citcuits against 
static discharge or transient excess voltage. 


p 
p 


DIP16 (3D16A—P) 


1 


MFP 16 
(Fi6GC-P) (SOP 16—P—225A) 








FEATURES: 


© High Speed «srssssreseessee 


¢ Low Power Dissipation 
¢ High Noise Immunity 


¢ Symmetrical Output Impedance °*-| Io4| =I, =6mA(Min.) 
* Balanced Propagation Delays 


ove reeves ves tod =10ns(typ. )at Voc =oV 


lec=4u A(Max. )at Ta=25C 
Vat = Vai =28% Voc (Min. ) 
¢ Output Drive Capability +++ 15 LSTTL Loads 


toLH tpHL 


¢ Wide Operating Voltage Range Voc (opr)=2V~6V 
¢ Pin and Function Compatible with 74LS$257/258 


PIN ASSIGNMENT 


SELECT 1 
1A 
1B 
1Y 


2B 
2Y 


2 
3 
4 
ZA 5 
6 
7 
GND 8 


TC74HC257A 


(TOP VIEW) 
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SELECT 1 
1A 2 
1B 3 
1Y 4 
2A 5 
2B 6 
2Y° 7 
GND 8 


X : Don’t Care 


ss | 
- NIS 
= 


Z : High Impedance 


TC74HC258A 


(TOP VIEW) 











TC74HC257AP/AF/AFN___ 
TC74HC258AP/AF | 


IEC LOGIC SYMBOL 


TC74HC257A TC74HC258A 
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TC74HC257AP/AF/AFN 





TC74HC258AP/AF 
ABSOLUTE MAXIMUM RATINGS 









Supply Voliage Range 



































Lead Temperature 10sec Ty 











*500mW in the range of Ta= 


























300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage Vec 
Input Voltage Vix 


Output Voltage 





Operating Temperature Topr 


Input Rise and Fall Time 


VALUE 
Z2~6 





0~ Voc 
0~ Voc 
—40 ~ 85 
0 ~ 1000( Voc =2.0V) 
eae 500( Voc =4.5V) 






| wile From te 
DC Output Voltage Vour —0.5 ~Vee+0.5 V ~10mW/°C shall be applied 
Input Diode Current Ti +20 mA until 300mW. 
Output Diode Current lox +20 
DC Output Current our +35 
= mA 
Power Dissipation 500( DIP) «/180( MFP) mW 
Storage Temperature Tste -65 ~150 “C 








DC ELECTRICAL CHARACTERISTICS 
PARAMETER 


High-Level 
Input Voltage 








Low-Level 
Input Voltage 


High-Level 
Output Voltage 


VIN = 
Viyor Vi. 











Low-Level 
Output Voltage 








0~ 400(Voc=6.0V) 


SYMBOL TEST CONDITION Vo 


5 


Ta=—40 —~85°C UNIT 
ta 











3-State Output | I 
Off—State Current OZ 





Vix =Vin or Vit 
VOUT =Vcc or GND 
Vix =Vcc or GND 





Input Leakage Current In 
Quiescent Supply Current loc 





Vix =Vcc or GND 
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Re | OO COCO WO O1 © 
oOo —_ 


con 





TC74HC257AP/AF/AFN 
TC74HC258AP/AF 


AC ELECTRICAL CHARACTERISTICS(Input t,=t,=6ns) 
TEST ) TaR250 | Tas ~850 
agai naeinnant MRL UNDE SG Veg | MIN. | TYP. ‘MAX. | MIN. | MAX. | oe 


-_ Se 
Output Transition Time 'TLH 50 
UTHL 

















































CoLH 1 
Propagation Delay Time 6.0 7 
(A, B-Y, Y) 2. 0 175 
t oH 150 | 4.5 35 
6. 0 30 
Zee. 
Propagation Delay Time 6. 0 
= ns 
(SELECT-Y, Y) 2.0 
tot. 150 : 
2.0 
50 | 4.5 
3—State Output 6. 0 
Enable Time : 2.0 La 190 
150 | 4.5 38 
6. 0 33 
3-State Output t oz Red Core sla : 3 5 
Disable Time ae Core < emrowmneeousa 0 
Input Capacitance E eee 
Output Capacitance a} Lette pF 
Power Dissipation Capacitance th | ROMCESTA ct al aa = 


Note (1): Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Io opp =C PD ° Voc 7 fn am lee /4( per bit) 
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TC74HC259P/F 


The TC74HC259 is a high speed CMOS 8-BIT ADDRESSABLE LATCH fabricated with sili- 
con gate CMOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. The respective bits are con- 
trolled by A, B and C inputs. When CLEAR input is held "H" level and ENABLE (G) input 
is held "L" level, the data is written into the bit selected by A, B and C inputs, 
Ithe other bits Heid their previcus conditions. When both of CLEAR input and ENABLE(G) 
input held "H'" level, write of all bits is inhibited regardless of A, B and C input, 
and their previous conditions are held. When CLEAR input is held a level and 

ENABLE (G) input is held "H" level, all bits are reset to "L" level regardless of the 
other inputs. When both of CLEAR input and ENABLE (G) input held "L" level, all bits 
which isn't selected by A, B and C inputs are reset to "L'" level. All inputs are 
equipped with protection circuits against static discharge or transient excess 


voltage. 
1 


DIP16(3D1 6A-—P) 


Sa 
xt 


MF P16(F16GC-P) 



























FEATURES: 









° High Speed .......+...e.+24- tpqg=l5ns(Typ.) at Voc=5V 





* Low Power Dissipation ...... I¢c=4uA(max.) at Ta=25°C 
* High Noise Immunity ......... VNTH=VNIL=28% Vcc (Min.) 
* Output. Drive: Capability: .¢0:64-<6 wd wereay LO LSI. Loads 
ToH|=Io.=4mA (Min. ) 
* Balanced Propagation Delays ......eccceceee tpLH=tpHL 





* Symmetrical Output Impedance ..... 


* Wide Operating Voltage Range ....... Vcc (Opr.)=2V Vv 6V 
Pin and Function Compatible with 74LS259 





Supply Voltage ene ae eae 





PIN ASSIGNMENT 
DC Input Voltage ~0.5 V Vect0.5 


DC Output Voltage -0.5 1. Vect0.5 








Input Diode Current 





Output Diode Current 








DC Output Current 
DC Vec/Ground Current 








Power Dissipation _ en 500(DIP)* 


180 (MFP) 
Storage Temperature -65 % 150 











Lead Temperature 10sec 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC259P/F 


TRUTH TABLE 














| ss Inputs | OUTPUT OF 
ADDRESSED 
CEEAR | G__ |" Latcu 













H 
L 
L 
SELECT INPUTS 


Qid 
QiOd 
L 
L 


LATCH 
ADDRESSED 








| 210 


ce eme ew fol 





LOGIC DIAGRAM 
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EACH OTHER ea ticencar 
OUTPUT 


ADDRESSABLE LATCH 
MEMORY 
8-LINE DEMULTIPLEXER 
CLEAR ALL BITS £0. "iL" 












> THE LEVEL AT THE DATA INPUT 
> THE LEVEL BEFORE 


THB INDICATED 





STEADY-STATE INPUT CONDITIONS 
WERE ESTABLISHED, (i= 


bee THE SAME AS ABOVE 


Ee THE SAME AS ABOVE 
tH THE SAME AS ABOVE 
OK THE SAME AS ABOVE 
10 

| |THE SAME AS ABOVE 
ale 

rE THE SAME AS ABOVE 
12 

THR SAME AS ABOVE 


TC74HC259P/F 





INPUT and OUTPUT 


RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 
2) ns 
| Supply Voltage 3 Vcc 26 | 








Ov Vcc 











Input Voltage | VIN 


Output Voltage | Vout 


Operating Temperature 

















O~ Vcc 
-40 v 85 
t¢j0~ 1000 (Vcc=2.0V) 
0 ~ 500 (Vec=4.5V) 
0 ~ 400(Vcc=6. OV) 


















Te 














Input Rise and Fall Time | ty 


’ 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C 40~%85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 
ee ceac 
High-Level ne 
ie : . 3615 V 
Input Voltage 
6.0) 4<2 4.2 
0.5 0.5 
: 1.35 V 
, 1 

















Low-Level 
Input Voltage 


















OM © OW Oo 





High-Level 








Output Voltage ox Vit 


Ioq=—4mA 
Toy =5% 2mA 


On f+ DH LN DN - N 














VineVrq | ToL=20HA 











Low-Level 





+ 





Output Voltage or VIL 


To,=4mA 
I9o,=5.2mA 


DN FED LF N 

















Input Leakage 
Current 






Vin=Vec or GND 












Quiescent 
Supply Current 






Vin=Vcc or GND 
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TC74HC259P/F 


AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input ty=tf=6ns) 


CTLH - 30 75 95 
_ 8 15 

13 
64 130 
16 26 
14 22 


Output Transition Time 


CTHL 


Bas 


Propagation Delay Time °pLH 
(DATA — Q) CDHL 






Propagation Delay Time | "pLH 
(A, B, C - Q) CpHL 





eacecsees 


mWMo;jouncondouno;ounro;oun ojourd;) ounmnoloudouoo mol;oun © 


Bas 
. e 
NO Oo 
SE 
- 
Oo 
00 © 


Propagation Delay Time | *pLH 
(G - Q) COAL 





Propagation Delay Time 


Sas t 
(CLEAR - Q) pal 


fas as 
e e e e e e 


Minimum Pulse Width 


(CG) 


Bas 


Minimum Set-up Time 


as 
e e 
‘oom 
Www oO 
eu 
wooo 
ao} 
Mew 





Minimum Hold Time 


DR NIED & H&S 





(DATA) 


Minimum Hold Time 





(A, B, C) 


Minimum Pulse Width 
(CLEAR) 


ON - dN 
© 


Power Dissipation 
Capacitance 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 


Icc(Opr.)=Cpp +: Vcc - fin+Icc 
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TC 74025 9P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


















WAVEFORM 1. (G=L,CLR=H, A~C=STABLE) WAVEFORM 2. (G=L) 
6ns 6ns 
Voc Voo 
D A,B,C 
GND GND 
VoH VoH 
Q (SELECTED) Q( SELECTED ) 
VoL VOL 
UT LH CTHL * 
OH 
Vou 
WAVEFORM 3. (CLR=H , A~C=STABLE ) 
6ns 6ns 
Voc 
D 
GND 
tw a 
90% S0% Vac 
a 5 0% 50% 50% ae 
bara a GND 
UpLH al 
Se WO 
Q( SELECTED) 50% 50% 
VoL 
WAVEFORM 4. (D=H, A~C=STABLE ) WAVEFORM 5. (GLR=H) 
os Voc Voc 
GQ A,B,C 
GND GND 
6ns 6ns 
Vee Ves 
Cik fe; 
ont GND 
VoH 
Q (SELECTED) 
VoL 
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TC74HC259P/F 


Icc(Opr.) TEST CIRCUIT 





INPUT WAVEFORM 
6ns 


DATA IN 
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TC 74HC266AP/AF 
TC 74HC7266AP/AF 


TC74HC266AP/AF QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) 
TC74HC7266AP/AF QUAD EXCLUSIVE NOR GATE 


The TC74HC266A/7266A are high speed CMOS QUAD 
EXCLUSIVE NOR GATE fabricated with silicon gate 


C’MOS technology. 


They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 


dissipation. 


The TC74HC266A has a high-performance MOS N- 


channel transistor (OPEN-DRAIN output). 


Therefore, with suitable output pullup resistors, this 


device can be used in wired-~AND application. 


The TC74HC7266A has a output buffer which is CMOS 


structure. 


All inputs are equipped with protection circuits against 


static dischage or transient excess voltage. 


FEATURES: 

¢ High Speed srrrrrtrteetteteeeseeeeseeeees tog=l0ns(typ.)at Voc=5V 

¢ Low Power Dissipation -+++++++++* Ioc=4 uu A(Max. )at Ta=25°C 
* High Noise Immunity *etttttte Vain = Vn 28% Voc (Min.) 
¢ Output Drive Capability -*----*-+--- 10 LSTTL Loads 

¢ Symmetrical Output Impedance °*: | I94| =Io, =4mA(Min.) 

* Balanced Propagation Delays °-::*: toLH = tp 


¢ Wide Operating Voltage Range -:: Voc (opr.)=2V~6V 
¢ Pin and Function Compatible with 74LS266 


SYSTEM DIAGRAM 


TC74HC7266A TC74HC266A 


Vcc 
—)) > 
B 





TC74HC7266A 
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DIP14 (3D14A—P) 


14 


1 
MFP14 (F14GB—P) 





PIN ASSIGNMENT 


(TOP VIEW) 





TRUTH TABLE 





Z:High Impedance 


TC74HC266AP/AF ___ 
TC74HC7266AP/AF 








ABSOLUTE MAXIMUM RATINGS | 
VALUE IT 


Supply Voltage Range sso0mW in the range of Tam 
DC Input Voluce =0.5 ~Vq. 10.5 ~40°C~ 65°C. From Ta=65°C 
: to 85°C a derating factor of 
DC Output Voltage —0.5 ~Voot0.5 —10mW/°C shall be applied 
: ae a 


Input Diode Current 
Output Diode Current I 


DC Output Current 


OK 
DC Voc/Ground Current lec +50 


Power Dissipation 500( DIP )*/180( MFP) 


=65 ~160 
Lead Temperature 10sec 








Suply Voltage Veg 
Input Voltage Vin V 


Operating Temperature 
0 ~ 1000(VQc=2.0V) 
Input Rise and Fall Time 0~ 500(Voc=4.5V) 

7 0~ 400(Voc=6.0V) 








Ta=25°C Ta=—40 ~85°C UNIT 
TYP. (MAX. 
peat 1.5 = 5 : = 
High-Level 


Input Voltage 


Low-Level 
Input Voltage 
Vin = 


High-Level ViporVy, Toy =—20U A) 4. 





E 
4, 
0. 
4 


9 
4 
6. 0 9 . 
Output Voltage (TCTAHC Io, =-4 mA] 4.5 18 1 
108A) tos =-5. eee eee 
2.0 ; 


Iq, =20 wA| 4.5 


Ol =} o> => PO 


eS rr OO OOS WIS Ol © 


ee 
4,4 
aed 
4. | 

6 


13 
0. 63 





Low~— Level 
Output Voltage 








ae 


CO Cl Re 
Oo: 9 


Output Vin = Vin or Vit 


Ig, | Vout =Vcc 
Off-State Current (TCT4HC266A ) 








TC74HC266AP/AF 
TC74HC7266AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C ) 












































PARAMETER SYMBOL TEST CONDITION MIN. YP: MAX. |UNIT 
t 
Output Transition Time a = 4 8 
Propagation Delay Time tu | Tt = 10 17 
« | tye = — ns 

Propagation Delay Time toy Ry, =1kQ = 1l 17 
P oa beaytine| a. | 

ropagation Delay ue toa R,=1kQ = 10 17 














AC ELECTRICAL CHARACTERISTICS(C, =50pF Input t,=t;=6ns) 


Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION —TFYP- TMAX) MIN- TMA. UNIT 


Output Transition Time 





ss 


Propagation Delay Time 
* 


Propagation Delay Time : R,=1kQ 


* OK 





Propagation Delay Time tol Ry, =1kQ 


* OK 





oun C/o Mn O/C O11 OO oi 














Input Capacitance Cin 
Output Capacitance | Court 









































TCT4HC266A 
TCT4HC7266A 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
loc @pe=C pp ° Voce fin +loc /4(per Gate) 


Power Dissipation Capacitance | Cpp(1) 














* for TC74HC7266A only 
** for TC7T4HC266A only 
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TC74HC273AP/AF 


OCTAL D-TYPE FLIP FLOP WITH CLEAR 





The TC74HC273A is a high speed CMOS OCTAL D 
TYPE FLIP FLOP fabricated with silicon gate C*?MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Information signals applied to D inputs are transfered 
to the Q Suuputs on the positive going edge of the clock | DIP20 (3D20A—P) 
pulse. 

When the CLEAR input is held “L”, the Q outputs are 
at a low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 





MFP20 (F20GA—P) 


FEATURES: 

e High Speed eer er rere errerrerrerrerrerr ery fyax=48MHaz(typ. at Voc=oV PIN ASSIGNMENT 

¢ Low Power Dissipation ++++++++++++++ loc =4u A(Max. Jat Ta=25°C 

¢ High Noise Immunity «+++ Vag =V yy, =28% Veco (Min. ) 20 Vcc 

¢ Output Drive Capability -+-++++-+++ 10 LSTTL Loads 19 Q8 

¢ Symmetrical Output Impedance ---| Io4|/=I¢, =4mA(Min.) D ; 
, D 

* Balanced Propagation Delays ---++ totH = tp 16 Q7 

¢ Wide Operating Voltage Range :-- Voc(opr)=2V~6V 15 Q6 

¢ Pin and Function Compatible with 74LS273 14 D6 


13 D5 
12 Q5 
11 CLOCK 





TRUTH TABLE 


INPUTS OUTPUTS 
eee FUNCTION 


Clear 


V/ 


caer 


X : Don't care 
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TC74HC273AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 


Supply Voltage Range ee *500m W in the range of Ta= 
0 85°C a derating ebier of 
—0.5 een . ~10mW/"C shall be applied 
Input Diode Current = 90} mA until 300mW. 
=n mA 
[BC Output Curent | Tete [95 
Be /6rend Gomer [tee [0 
500(DIP)*/180(MFP) 


RECOMMENDED OPERATING CONDITIONS 


y= i ee 
Input Voltage 0~ Vo an ae 
—40 ~ 85 

0 ~ 1000(Voc=2.0V ) 
O0~ 5000 Voc =4.5V) 
0~ 400(Vec=6.0V) 







































eee 














Ta=25°C Ta=—40 ~85°C 
SYMBOL TEST CONDITION Ves [ MIN TYP. |MAX.| MIN. | MAX. 


High-Level 
Input Voltage 























High-Level 
Output Voltage 


Low— Level 
Output Voltage 
i 


Input Leakage Current In Vin =Vcc or GND 


Quiescent Supply Current Vin =Vcc 
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TC74HC273AP/AF 


TIMING REQUIREMENTS(Input t-=ts=6ns) 
















Ta=—40 ~85°C UNIT 





| Ta=25°C 
PARAMETER TEST CONDITION Voc LIMIT LIMIT 





Minimum Pulse Width ‘ 
(CLOCK) ; 





Minimum Pulse Width 
(CLEAR) | 





Minimum Set-up Time 





Minimum Hold Time 













Minimum Removal Time 


| (CLEAR) ere 


Clock Frequency f 


Output Transition Time 













Propagation Delay Time 
(CLOCK-—Q) 


| Propagation Delay Time 
(CLEAR-Q) 


Maximum Clock Frequency 

















Ta=—40 ~85°C 


' 2.0 79 ie 95 
Output Transition Time aa A.5 ii 15 as 19 
re 6.0 6 13 = 16 


Propagation Delay Time 145 


(CLOCK-Q) 


Maximum Clock 
Frequency 


Propagation Delay Time 
(CLEAR-Q) 


t 

CHL 

Max 
Input Capacitance 
Power Dissipation Capacitance | Cpp(1) 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iocopp=Cpp ° Voce fn +Icc /8(per Flip Flop) 
And the total Cp) when n pcs. of Flip Flop operate can be gained by the following equation: 
Cpp(total)=32+11 +n 





428 





TC 74HC273AP/AF 


SYSTEM DIAGRAM 


D1 i i" D4 D5 D6 D7 D8 
| | | | 
ip 
wo UG) Tp Up TA ta ta Pe 
= e ly — oF acs er ace ah me deca} foal ‘ 
y, V VV V VV V V 


CLOCK : 
VV 


Qi Q2 Q3 Q4 Q5 Q6 Q7 Q8 
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TC74HC279P/F 


TC74HC279P/F QUAD S-R LATCH 


The TC74HC279 is a high speed CMOS QUAD S-R LATCH fabricated with silicon gate 
c2Mos technology. 


It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 

Each latch has an independent Q output and set and reset inputs. S and R are 
accomplished by "L" level. When S input is placed at "L", Q output becomes "H" and 
when R input is placed at "L", Q output becomes "L". When both of S and BR are placed 
at "L", S takes precedence resulting Q="H" and when both of S and R are placed at "H", 
Q output doesn't change. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 


| Hibh Spéed: oiieuceseasse task tpa=l3ns(Typ.) at Voc=5V 
* Low Power Dissipation ...... I¢c=2uA(Max.) at Ta=25°C 
* High Noise Immunity ......... Vyra=VnTL=28% Vcc(Min.) 
* Output Drive Capability .............. 10 LSTTL Loads 
° Symmetrical Output Impedance ..... 





Lon |=IoL=4m/ (Min. ) 
* Balanced Propagation Delays ....cccceccoees tpLHtt pHL 
* Wide Operating Voltage Range ....... Vec(Opr.)=2V © 6V DIP16(3D16A-P) 


Pin and Function Compatible with 74LS279 
i 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P) 
Supply Voltage Range 








DC Input Voltage -0.5 % Vect0.5 
-0.5~% Vect0.5 




















500 (DIP) */ 
180 (MFP) 











Lead Temperature 10sec 





* 


500mW in the range of Ta=-40° 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC279P/F 


TRUTH TABLE 


NOTE : 


QO=THE LEVEL OF Q BEFORE THE INDICATED INPUT 
CONDITIONS WERE ESTABLISHED. 


5 FOR DLATCHHS WITH DOUBLE 8 INPUTS: 
H=BOTH S INPUTS HIGH 
L=ONE OF BOTH INPUTS LOW 





LOGIC DIAGRAM (Per Circuit) 


—_ 


* : FOR LATCH WITH ONE S INPUT 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 
Vcc 


Supply Voltage 26 V 
VIN V 


G 


































Input Voltage 





Output Voltage 









; ame 6) 
Operating Temperature UTPUT 








Input Rise and Fall Time | ty, t¢/0%1000(Vcc=2.0V) 
0 ~ 500 (Vcc=4. 5V) 


0 ~ 400(Vcc=6. 0V) 
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TC74HC279P/F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION UNIT 
ew [ve [wi [ oe [a 


High-Level 





















VIH - ae 


Input Voltage 
620 4s2 


























250 
Low-Level Vib Weck 
Input Voltage 6.0 
| 2.0 
Vin=V Toq=-20uA | 4.5 
High-Level 7 INS" TH 6.0 
Output Voltage oH Ob Nag Joe 
= Ioq=—-4mA 4.5 
Lou==2 ° 2mA 6 ° 
= Tq7 =20uA 
Low-Level MINeN TE oF 
V 
Output Volt OL 
ulpu olltage Or Virg Ipp=4mA 
Io, =5-2mA 





Input Leakage 


Current lin Vin=Vcc or GND 





Quiescent 


7 Vin=V GND 
Supply Current CC IN=Ycc or 


Output Transition Time 


Propagation Delay Time | tpLy 
(Sl, S2 - Q) 





Propagation Delay Time | "pLH 


(S - Q) “pHL 








Propagat ion Delay Time 


| R= Q) 
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TC74HC279P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 











PARAMETER seo. TEST CONDITION pene ee ETS ¢ UNIT 


Input Capacitance pose ee eos 
| Power Dissipation 
. aoe” see 
aoe” see 


Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

















Icc(Opr.) = CPD “Voc *fintIcc/4 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





ICC(Opr.) TEST CIRCUIT 


6ns 6ns 
a 90% Veo 
Sl 
10% sie “GND 
V 
90% CC 
10% OTHER 
GND INPUTS 
GND 
6ns 6ns 
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TC74HC280AP/AF 


8-CHANNEL MULTIPLEXER 


The TC74HC280A is a high speed CMOS 9-BIT 
PARITY GENERATOR fabricated with silicon gate 
C2MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC280A is composed of nine data inputs A 
thru I and odd/even parity outputs ODD and XEVEN. 

The odd parity output is high when an odd number of 
data inputs are high. The even parity output is high when 
an even number of data inputs are high. 

The word-length capability is easily expanded by 
cascading. 

All inputs are equipped with protection circuits aainst 
static discharge or transient excess voltage. 


DIP14 (3D14A—P) 


Ss > 
1 


MFP14 (F14GB—P) 





PIN ASSIGNMENT 
FEATURES: 


e High Speed wWbibie'b ices Cidiosb sine eebaw seeweurees tog=22ns(typ. at Voc=oV 
¢Low Power Dissipation -*++*+++**+ IGq=4u A(Max. )at Ta=25°C 
. High Noise Immunity VNIH = Vn 28% Voc (Min. ) 
* Output Drive Capability -+*++:*:; 10 LSTTL Loads 


¢ Symmetrical Output Impedance °* | Io | =I¢,, =4mA(Min.) 


* Balanced Propagation Delays toLH = tou SEVEN 5 
* Wide Operating Voltage Range ::: Voc (opr.)=2V~6V 


¢ Pin and Function Compatible with 74LS280 ORD? 


GND 7 





(TOP VIEW) 
NC : No Connection 





TRUTH TABLE IEC LOGIC SYMBOL 


Number of inputs Outputs 


A through | that are High 
ZEVEN; ODD 


-raTmTmModgwayD 
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TC74HC280AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
V 



































Supply Voltage Range oc —0.5~7 *500mW in the range of Ta= 
DC Input Voltage Vig =0.5 ~Vee 40.5 Rea ade toa 
DC Output Voltage Var =0.5 ~Voot0.5 —10mW/°C shall be applied 
Input Diode Current lk ae 2) mA until 300m W. 

Output Diode Current lo. a2) 

DC Output Current Jour E25 

DC Vo-/Ground Current lec +50 

Power Dissipation Bs 500(DIP)+*/180(MFP) 

Storage Temperature “C 

Lead Temperature 10sec 6 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Voc 



























Input Voltage VIN 0~ Voc Vv 

Operating Temperature Topr —-40 ~ 85 
0 ~ 1000(V.-=2.0V) 

Input Rise and Fall Time | try, tg 0~ 500(Vec=4.5V) ns 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 
PARAMETER MIN. [ TYP IN. [MAX. 
0 


— 


oh ar aaa ae 
Heo He CO Neo 
coco on 


SD ere ae ails hee a een he 
—~1F"leo cole ee cw on 
Ploa|wWw w tn 


High-Level 
Input Voltage 








Low— Level 
Input Voltage 





High-Level Ton =~20 4 A 
Output Voltage 


Low-Level V == Iq. =20 wA 
Output Voltage OL ey aT 
OL. = 
Io, =5,2mA 
| In 


Input Leakage Current Iw 


Quiescent Supply Current 


























z 








er eHOoOCm Ow wo ol 











oli ple ee 

We tomer 

~ Cc 

. < < a en 
rj 


ae 
coo 4 





TC74HC280AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C ) 


i 


AC ELECTRICAL — Ss oC Input t-=t;=6ns) 
Ta=—40 ~85°C | 
95 


t 30 15. 
Output Transition Time TLH 8 15 
"TH 7 13 





80 200 
Propagation Delay Time ze 
is 


Input Capacitance F 
Power Dissipation Capacitance ctr SOMA Sate ek Gee NE ae 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iocep=C poe Voce fintl oc 
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TC74HC280AP/AF 


SYSTEM DIAGRAM 





Pcgenest cae 
[RSeccemn scam ¢ 
a i a 





x ODD 2 EVEN 
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TC74HC283AP/AF/AFN 


4—BIT BINARY FULL ADDER 


The TC74HC283A is a high speed CMOS 4-BIT 
BINARY FULL ADDER fabricated with silicon gate 
C*MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Sum (3) outputs are provided for each bit and a 
resultant carry (C4) is obtained from the fourth bit. 

This adder features full internal look—ahead across all 
four bits. 

A4 xX nbit binary adder is easily built up - cascading 
the HC283A without any additional logic. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


16 sai j 
1 


DIP16 (3D16A—P) 


MFP 16 
(FISGC-P)  (SOP16—P-225A) 





FEATURES: PIN ASSIGNMENT 


e High Speed POOP TeTTerrerre reer rere etre re tpa=17ns(Typ.)at Voc =5V 
¢ Low Power Dissipation **+++++++*** Igg=44 A(Max.)at Ta=25°C 
¢ High Noise Immunity verrrssreese+** Vag =Vagq_ =28% Voc (Min.) 
¢ Output Drive Capability -*:::°:-:- 10 LSTTL Loads 

¢ Symmetrical Output Impedance °*-| Igy |=Igq.=4mA(Min. ) 

¢ Balanced Propagation Delays toLH tpHL 

¢ Wide Operating Voltage Range -*- Voc(opr)=2V~6V 

e Pin and Function Compatible with 74LS283 


(TOP VIEW) 





TRUTH TABLE(1 bit) BLOCK DIAGRAM 


INPUTS OUTPUTS 


See eee n cs 
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TC74HC283AP/AF/AFN 





SYSTEM DIAGRAM 





IEC LOGIC SYMBOL 
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TC74HC283AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range 









*500mW in the range of Ta= 


Re iy tera 
Input Diode Current | Lk +20 until 300mW. 
mA 





Power Dissipation | Py |  500(DIP)*/180(MFP) mW 
=§5 ~150 3 
Lead Temperature 10sec 300 






ele 






























| Supply Voltage oc 
Operating Temperature 
0 ~ 1000(V,,=2.0V) 
0O~ 500(VQo=4.5V) ns 
0~ 400(VQ.=6.0V) 
ED = = — 


High level 2. 
6. 






0 
Input Voltage : = ° 
2.0 0.5 0.5 
eo [ eT TEL TS 
6.0 1.8 1.8 
2.0 1.9 . 
Ig, =-20uA] 4.5] 4.4 
6. 0 5.9 . 
| Ion =—-5.2mA! 6.0 | 5.68 
2.0 l 
2 Ion =20 wA} 4.5 1 
VoL NIN 6.0 l V 
Io. =5.2mA | 6.0 . 18 . 26 : 
Ae ee 
OO. ee 


3 

3 
Input Leakage Current Vin =Vcc or GND He eee ts aL nN 
Quiescent Supply Current Vin =Vcc or GND : (eas 


High-Level 
| Output Voltage 












ol = 
ore 


> = DO 

owlone 

oe eae a 

Deco CO 
Tae po 


co Col — Re 










Low~—Level 
Output Voltage 


585 


eH ei CO © 


Co © 
Co © 






An 
+ 


i 

fom} 
: 

& 
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TC 74HC283AP/AF/AFN 





AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C) 


a ae 
try, 


Propagation Delay Time | ty) 4; a 17 26 
(Co din) toHL | a 


eee ee p> fe | 
(Co —Cy ) toHL i zi . 
Propagation Delay Time toLH [= | 93 a7 
(An,Bn- Yin tpHL 
eee et] CUE | 
An,Bn-C,) tpHL, . " 
AC ELECTRICAL CHARACTERISTICS(C, =50pF, input t,;=t;=6ns) 


ier saan oa 
2.0 30 (a 95 
Output Transition Time a A.5 8 15 19 
die 6.0 i 13 16 
Propagation Delay Time | toy ie a - 
oN) "HL 6.0 17 26 32 
Propagation Delay Time | typ Ae i o a e2 
aa) * DHL 6.0 17 26 32 
Propagation Delay Time | toy - ae 
(An,Bn-— })n) t HL 
t : 
' : 
I 


















6 


22 3 
80 | 195 245 
25 39 49 
20 33 42 
ae ae 0 
eae 






De Nic —& 
ouomeo|loc uo ® 


42 
Propagation Delay Time pLH 
(An,Bn-C, ) pHL 





Input Capacitance | Cy | —SsS—CSsS—CSsSSsSSC dO : 
[Power Dissipation Capacitance [Cop] | SS | PC CT Cd 





Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Tece =Cpp * Vacs fn too 
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TC74HC298AP/AF 


QUAD 2-CHANNEL MULTIPLEXER WITH OUTPUT REGISTER 





The TC74HC298A is a high speed CMOS 2-CHANNEL 
MULTIPLEXER fabricated with silicon gate Cc’ MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 


It contains a 4—bit 2—channel multiplexer and a 4—bit l 
output register. When the word select input (W.S.) is held DIPIG\SDISA—F) 
low, the data of word 1(A1, B1, C1, D1) is selected and is 
applied to the registers. When W.S. is held high, the data 1S Qa 
of word 2 (A2, B2, C2, D2) will be applied to the registers. 
This selected data is transfered to the output (QA, QB, : 


QC, QD) on the negative going transition of CLOCK. MFP16 (F16GC—P) 
All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 





PIN ASSIGNMENT 





FEATURES: 
High Speed sersrsrrrerteseeseerseeeeeees fen y=73MH2(Typ. at Voo=5V 
¢ Low Power Dissipation **+****+** Igc=4u A(Max. )at Ta=25°C 1 
* High Noise Immunity vrsrtrrere Vuin = Vuit 28% Veco (Min.) : 
¢ Output Drive Capability --++++++++ 10 LSTTL Loads 
¢ Symmetrical Output Impedance °° | Inq | =Iq, =4mA(Min.) : 
* Balanced Propagation Delays °*:-*: toLH = tpHL ’ 
¢ Wide Operating Voltage Range *-- Voc (opr) =2V~6V 5 
¢ Pin and Function Compatible with 74LS298 6 

7 

8 

(TOP VIEW) 
ee eee aE ee eee 





IEC LOGIC SYMBOL 
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TC74HC298AP/AF 


TRUTH TABLE 


INPUTS OUTPUTS 


WORD 
SELECT 


: Don’t care (Including transition) 
: The Level of steady-state Input at Al, A2, etc. 
QA0, QBO-:- : The level of QA, OB, etc. entered on the most 
recent negative transition of the clock input. 





SYSTEM DIAGRAM 
SELEG? - > sa Be 
Al 
A2 
B1 
B2 
C1 
C2 


D1 
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TC74HC298AP/AF 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER 


Supply Voltage Range Voc 
DC Input Voltage Vin 


VALUE 


DC Output Voltage Vout —0.5 ~Vect0.5 

Input Diode Current 

Output Diode Current lox +20 
loc 


DC Output Current | Tou 
DC Ve-/Ground Current 


Power Dissipation 
Storage Temperature 
Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 2~6 V 

0 ~ 1000(Vo.=2.0V ) 
0~ 5000 Voc=4.5V) 
0~ 400(Voc=6.0V) 


+50 
500( DIP )+/180(MFP) 























*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C: shall be applied 
until 300mW. 





Ta=25°C 
Poe es ie Gl oa 
High-Level 
Input Voltage 





Low-Level 
Input Voltage 











High-Level 
Output Voltage 


Low-Level 
Output Voltage 





Input Leakage Current ig 
Quiescent Supply Current 








Vin = 
Vor Vip 





VN = 
Vipor Vit 
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TC74HC298AP/AF 


TIMING REQUIREMENTS (Input t-=ts=6ns) 


Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION LIMIT LIMIT UNIT 
Res 75 95 


:s 15 19 
. 13 16 


Minimum Pulse Width twa.) 





(Oo & DO 
Co oe 











(CK) twa) 
+ ——— = — 
Minimum Set-up Time z.U - ou 69 
ts 4.5 a 10 13 
(A, B, C, D) oe 1 
Minimum Set-up Time 2.0 7 19 95 
Ws ts 4.5 15 19 ns 
Sila 0 = 13 16 
Minimum Hold Time ; 
(A, B, C, D) h 








Minimum Hold Time 


(W.S.) th 


Clock Frequency f 


AC ELECTRICAL CHARACTERISTICS (C, =15pF, Vec=5V,Ta=25°C ) 


MHz 








DR NI|D SN o 
Ceo aioc o1 © 

Dike eae hs 4a 

as) 

— OAC CO mor o1 oO 
Co 

WN DOO O/C OD © 





PARAMETER SYMBOL TEST CONDITION 


Output Transition Time 





Propagation Delay Time 
(CK— 








Maximum Clock Frequency 

















AC ELECTRICAL CHARACTERISTICS (C, =50pF ,Input t-=t;=6ns) 


Ta=25°C 
PARAMETER SYMBOL! TEST CONDITION Veo | MIN.) TYP. 

















Ta=—40 ~85C 
MIN, [MAx. [UNIT 
=) 95 
19 


















































Output Transition Time 'TLH = 8 15 = 

CTHL = 7 
‘ | | = 5 

ropagation Delay Time | tpLH - 5 
(CK-Q) tpHL aE, 13 
Maximum Clock ! ae 
Frequency IMIAx . . 
| Input Capacitance Cin 5 
Power Dissipation Capacitance | Cpp(1) liecgtat. oeees cee cs al 39 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc ep & Pp ° Vo ° fin +I oo /A(per bit) 
And the total Cpp when n—bits operate can be gained by the following equation: 
Cpp (total)=27+12 en 
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TC74HC299AP/AF 
TC74HC323AP/AF 


TC74HC299AP/AF 8-BIT PIPO SHIFT REGISTER WITH ASY 
TC74HC323AP/AF 8-BIT PIPO SHIFT REGISTER WITH SYN 


The TC74HC299A and TC74HC328A are high speed CMOS 
8-BIT PIPO SHIFT REGISTER fabricated with silicon 
gate C°MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They have four modes (HOLD, SHIFT LEFT, SHIFT 
RIGHT and LOAD DATA) controlled by the two selection 
inputs (SO, $1). 

When one or both enable (G1, G2) are high, the eight 
I/O outputs are forced to the high-impedance state; 
however, sequential operation or clearing of the register is 
not affected. Clear function on the TC74HC299A is 
asynchronous to CLOCK, while the TC74HC323A is 
cleared synchronous to CLOCK. 

All inputs are equipped with protection circuits against PIN ASSIGNMENT 
static discharge or transient excess voltage. 

FEATURES: | 
© High Speed vsrs+++setsserreeeseseseseeees fa =49MHa(typ. Jat Voc =5V 
* Low Power Dissipation Igc=4u A(Max.)at Ta=25°C 
¢ High Noise Immunity svrrsstseteee* Vig = Vag, =28% Voc (Min.) 
¢ Output Drive Capability 15 LSTTL Loads For QA~QH 
10 LSTTL Loads For QA’ ,QH’ 
¢ Symmetrical Output Impedance °°: 
lou |=lo, =6mA(Min.) For QA~QH 
| Igy] =Io, =4mA(Min.) For QA’, QH’ 
¢ Balanced Propagation Delays tory lp 
* Wide Operating Voltage Range *** Voc (opr)=2V-~s v 
e Pin and Function Comnatihle with 741,.9999/523 (TOP VIEW) 


eetiiedietetenlt nati 


DIP20 (3D20A—P) 


MFP20 nes 





20 Voc 
19 $1 

18 SL 
17 QH’ 
16 H/QH 
15 F/OF 
14 D/QD 
13 B/QB 
12 CK 
11 SR 


oOmOn ooh wh 


th 
© 





IEC LOGIC SYMBOL APPLICATION NOTES 


TC74HC299A TC74HC323A 
1) Do not apply a signal to any 


bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 


up or pull down resistors or bus 


terminator IC’s such as_ the 


TOSHIBA TC40117BP. 











TC74HC299AP/AF 
TC74HC323AP/AF 


TRUTH TABLE 









cm FoR oor cara Gk SERIAL Tran won| aa] ow 
Csi | 80 | Gi] Gs" [way [aay] SL | SA 
a RH Oa ES 
; 
L X L L L X i Xx Xx L L L L 
Fc 
SHIFT L L L i X H H H 
mime | tc [wie ie | + |x fe |e foon| ¢ | oo 
SHIFT L L L ae H X OBn OBn H 
ter) w]e tefl |r fe | x [oon] 1 loom] 
romp. [HH [x] x | rf _{[x|[xte[rfe fn 


When one or both output controls are high, the eight input/output terminals are in the high-impedance 
state; however sequential or clearing of the register is not affected. 


Z ‘High Impedance 

Qn0:The level of An before the indicated steady—state input conditions were established. 
Qnn:The level of Qn before the most recent active transition indicated by | or + 

a,h ‘The level of the steady-state inputs A, H, respectively. 

X ‘Don’t care 


* 


TIMING CHART 


CLOCK 


MODE $0 
CONTROL 
INPUTS 


DATA 
INPUTS (SL 


OUTPUTS QA’ 


SERIAL ‘a 


A/QA 
B/QB 


C/DC 


INPUTS | 0/QD 
/OUTPUTS | E/OE 


: 
| 


F/OF 


G/QG 


H/QH 


OUTPUTS QH’ 


HIFT RIGHT SHIFT LEFT 
ASYNC SYNC LOAD : 


CLEAR CLEAR 
299A 323A 


ASYNC SYNC 
CLEAR CLEAR 
299A 323A 
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TC74HC299AP/AF 
TC74HC323AP/AF 





SYSTEM DIAGRAM(TC74HC299A ) 


* Equivalent Circuits 


-- 


“44 
C/ac D/OQD E/OE  F/QF  G/OG H/OQH OH’ 








x Equivalent Circuits 





eT “4 


QA’ A/QA B/OB c/ac D/QD E/QE F/QF G/QG H/QH QH’ 











TC74HC299AP/AF 












































ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 
Supply Voltage Range Voc —0.5~7 V *500mW in the range of Ta= 
ae —40°C~ 65°C, From Ta=65°C 
ee ee VN seas fee iUe ak Mi to 85°C a derating factor of 
DC Output Voltage | Your —0.5 ~Voet0.5 V —10mW/°C shall be applied 
Input Diode Current le as +20 mA until 300mW. 
Output Diode Current lox ae20 mA 
( Quy ) mee 6 
DC Output Current lout is mA 
(Qa ~Qi)| L +35 
DC Veoc/Ground Current | leo _| 15 mA 
Power Dissipation P, 500(DIP)*/180(MFP) | mW 
Storage Temperature | ety —65 ~150 °C 
Lead Temperature 10sec | T, “a 300 °C 








RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL VALUE 


Supply Voltage Voc 2G 











Input Voltage | Va | 0~ Ver 
Output Voltage Vour 0~ Voc 


Operating Temperature Topr —40 ~ 85 

0 ~ 10000 Voo=2.0V) 
Input Rise and Fall Time 0~ 500(Vec=4.5V) 
0~ 400(Vec=6.0V) 














DC ELECTRICAL CHARACTERISTICS 


- Pa =95C Ta=—40 
PARAMETER | SYMBOL TEST CONDITION = IN. | TYP. |MAX.| MIN. | 


M 
High-Level : 
4 








< 


Input Voltage 














i eas 


Low-Level 
Input Voltage 














om O|oO oo 


High-Level 
Output Voltage 











a Soe Pe eae ee a 


=ceeececk 


i: 


Tou =—J4 mA! 
Ion =—-5,2mA 








Vin = 
Vor Vit 











Low-Level 
Output Voltage 




















3—-State Output Vix =Vin or Vit 
Off—State Current wour =Vcc or GND 
ee Leakage Current 

















6. 
4, 
6. 
ae 
4, 
6. 
4, 
6. 
A, 
6. 
6. 
6. 





ol o 








TC74HC299AP/AF 





TIMING RECOMMENDED OPERATING CONDITIONS(Input t,=t;=6ns) 
| PARAMETER ‘SYMBOL TEST CONDITION Ta=25°C Ta=~40 ~85°C | yyyr 
Cag CYP [EM TIM 
oni Pulse Width — 2. 0 : 35 
we 6. 0 13 16 


| — 


Ze 
4, 
6. 
2s 
4, 
6. 





Minimum Pulse Width om 
(CLR)* WL) 
Minimum Set-up Time t 
(SL,SR,A~H) : 
Minimum Set-up Time 


(S0,S1) 


2.0 75 95 
4.5 15 19 
6. 0 13 16 
2.0 100 125 
4.5 20 29 
6.0 17 zt 











Ny i im oevu~u Pit 
Minimum Set-up Time 


(CLR)** 


COoiaolo orem 











Minimum Hold Time 



































(SL,SR,A~H) th 
Minimum Hold Time : 
(S0,S1) h 
Minimum Hold Time t 
Minimum Removal Time ; j : 
CLR) pice ’ 
6. 0 
20 6 | 
Clock Frequency f 4.5 = 30 o4 MHz 
6. 0 OO Zo 





Note :* TC74HC299A only 
** TC74HC323A only 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C) 











PARAMETER SYMBOL TEST CONDITION MIN. PY YP, MAX. UNIT 


Output Transition Time tTLH 4 Le et 
QA’,QH’) : “Tl 
ns 


Propagation Delay Time | t,1 4; 30 
(CK-—QA’,QH’) ; HL 

Propagation Delay Time 
(CLR-QA’,QH’) Jt 

| Maximum Clock Frequency | eae 
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AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 










Output Transition Time 


(QA’,QH’) 


Propagation Delay Time 
(CK-—QA’QH’ ) 








PARAMETER 


Output Transition Time 


(QA~QH) 


Propagation Delay Time 
(CLR-QA’,QH’)** 





Propagation Delay Time 
(CK-QA~QH) 


SYMBOL 



















Propagation Delay Time 
(CLR-QA~QH)** 





| TEST 





TC74HC299AP/AF 
TC74HC323AP/AF 






















MIN. | TYP. [MAX.| MIN. 





























Output Enable time 


Output Disable time 


Maximum Clock Frequency 

















Note (1) 


Input Capacitance 


Output Capacitance 


Power Dissipation Capacitance 

























































Cpp is defined as the value of the internal equivalent capacitance which 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Ic 
* TCT4HC299A only 


** TC74HC323A only 


d=Cpp * Vocefn tla 
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CONDITION! CL | Vcc 
: — 25 60 19 
5 
0 
aU 2) tJ J 
50 | 4.5 = 8 15 = 19 
6. 0 en 13 = | 16 
20; - 85 | 170 = 215 | 
50 | 4.5 = 23 34 43 
6.0 = 18 29 = oh 
2.0 = 85 175 aa 22) 
50 | 4.5 = 24 35 = 44 
6.0 = 18 30 = 37 
0 = 80 160 = 20 
50 | 4.5 = 2] 39 =p 40 
0 = 17 27 = 34 
0 = 100 200 = 250 
150 23 = 26 AQ = 50 ns 
0 - 2] 34 = 43 
2.0 = 85 190 = 240 
6. 0 = 18 30 = 38 
= 105 230 - | 90 
= 29 46 = 58 
= 29 36 = 46 
= 60 130 = 165 
— 17 26 = 33 
= 13 22 = 28 
= | 78 170 = 215 
= 23 34 = 43 
- 17 29 = 36 
= 54 150 ~ 190 | 
= 19 30 = 38 
ae 16 26 — 33 
G 12 Fs 5 = 
30 58 = 24 —~ |MHz 
| 35 80 = 28 s 
7 = 5 10 = 10 
= 13 a ee Sena 
= 170 = =e ee ee 
is calculated from the 





TC74HC354P/F 


TC74HC354P/F 8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 






The TC74HC354 is a high speed CMOS 8-CHANNEL MULTIPLEXER fabricated with silicon 
gate c*MOs technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. This device contains 8 chan- 
nel digital multiplexer with a 8-bit input data register and a 3-bit address input 
register and with 3-state outputs. The one of eight input data will be provided on 
the Y output pin (mon-inverted output) and W output pin (inverted output) determined 
by the address data. The information at the data inputs (DO thru D7) is stored in the 
8-bit latch at the negative pulse on DC input. The information at the address inputs 
(SO thru S2) is stored in the 3-bit latch at the e negative pulse on Sc input. These 
outputs are disabled to be high-impedance when Gl input is held high, G2 input is held 
high or G3 input is held low. This device is suitable for interfacing with bus lines 
in a bus organized system. The TC74HC354 is similar in function to TC74HC356, which 
has a 8-bit flip-flop as the data registers instead of 8-bit latch. All inputs are 
equipped with protection circuits against static discharge or transient excess voltage. 



































FEATURES: 
e HEC. SPECCd. sv. eesue @eS.0- ed ee ene tpq=33ns (Typ. ) at Voc=5V 






- Low Power Dissipation ....... I¢c=4uA(max.) at Ta=25°C 






* High Noise Immunity .......... VyrH=VnrIL=28% Vcc(Min.) 






* Output Drive Capability ............... 15 LSTTL Loads 
=IoL=6mA (Min. ) 









+ Symmetrical Output Impedance ...... 





1 


* Balanced Propagation Delays ........ceeeeees tpLHStpHL 
DIP14(3D14A-P) 






* Wide Operating Voltage Range ........ Vcc(opr. )=2V V 6V 






Pin and Function Compatible with 74LS354 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT MFP14(F14GB-P) 


Suppiy Vottage Range [Voc [567 | 
a 
DC Output Voltage 
Input Diode Current a ee 
pet pe 


spv_ 
















PIN ASSIGNMENT 










Power Dissipation ae) m 
180 (MFP) 


st -65 150 


* 500mW in the range of Ta=-40°%. 65°C and from Ta=65°C (TOP VIEW) 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 









Oo Oa re OW oO FP WA ND 


Storage Temperature 












Lead Temperature 10sec 
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TC74HC354P/F 


TRUTH TABLE 


SELECT # 


CULE UTS 
OUTPUT ENABLES 


te te ome Poe Pe bm em me Pp PP ee es 


Pe eeesseceeccre deans 
oe = = on = = = os 0 a 
Seek enews ere nee male 
Peper reece cece dun at 
a eea eee neeene eden 

pes 

a 


te Oe it wre mee PP ee ole Ol 





x 1 DON'T CARE 
Z %tHIGH IMPEDANCE 


DO? = DYn : THE LEVEL OF STHADY-STATE INPUTS AT INPUT DO THROUGH D’” 
,RESPECTIVELY, BEFORE THE MOST RECENT LOW-TO-HIGH TRANSITION 
OF DATA CONTROL. 


# ¢¢ THIS COLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW. 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 


Input Voltage OvVecc 
Output Voltage VoUT 0 Vcc 





Input Rise and Fall Time | ty, t¢j0~1000(Vcc=2.0V) 
0 500 (Vcc=4.5V) 
0 ~ 400 (Vcc=6. OV) 
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TC74HC354P/F 


LOGIC DIAGRAM 











TRUTH TABLE OF INTERNAL LATCH 





X:DON'T CARE 
Qn-DATA STORED AT THE TRAILING 
H#DGE OF THE MOST RECENT ST 
PULSE. 
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TC 74HC354P/F 


DC ELECTRICAL CHARACTERISTICS 


High-Level 


Input Voltage 


Low-Level 
Input Voltage 


High-Level 


ON & NH ON & bd 
OM © OM Oo 


Output Voltage 


5 4.31 
Ds 


Hn +f 
© 
OO 
© 





Low-Level 


Output Voltage 


nN 


20 0. 
4.5 0. 
6.0 0. 
i 
“0 


Oo © 
Oo © 


3-State Output VIN=VIn or Vq1, 


Off-State 
Current Vout=Vcc or GND 


Input Leakage > 
arene : MIN=VEG SOE ENS 








I+ I+ 
CO bh un 
© © 

= 

> 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT ty=tf=6ns) 


| = Ta=-4085°C 
PARAMETER SYMBOL| TEST CONDITION Ta=-40~85°C. 
baa 25 60 
7 12 
“THL et 
3 
CoLH 
COL 
tpLH 136 | 265 
CpHL 














oar 







Output Transition Time 


Nf Lb 
© 


Om O}]OMN 


Propagation Delay Time 


(Dn - Y, W) 


Pe 






Propagation Delay Time 


sees 


OW © 


X. 
75 
15 
13 
25 
65 
55 
aot 66 
(DC - Y, W) 56 





ON 
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TC74HC354P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL | TEST CONDITION 
CoLH 













Propagation Delay Time 


(Sn - Y, W) tpHL 





Propagation Delay Time 


(SC - Y, W) 


Pulse Width 





Minimum bean 


Pulse Width 





Set-up Time 


Minimum Set-up Time 





























HRD NYNIDF NIL DH HY DF NID FSF VID SF YD FSF HNOID fF YD | NH he Ie 
Om O10 nN o;rouwn oo noon o;O0O HW DION Oj;0O UU O;owN o;ouWN 





) Ta=25°C ——fra=-40085° C 


Ee [ae 
ad 
le 


' 
60 
370 
74. 
63 
95 
19 
16 































pF 


L 
19 
(Dn ) 16 
Minimum Hold Time m - ; 
- 5 
(Sn) ze 5 
|Minimum Hold Time - 0 
th 22 0 
(Dn) = 0 
toZL 155 
Output Enable Time Su 
CpZH 26 
tpyLZ 195 
Output Disable Time 59 
COHZ 
pi 33 
Input Capacitance CIN [eae MO 
Output Capacitance Court p= 
Power Dissipation 
Capacitance | Cpp(1) = 
Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 


calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr.)="pp * Vcc * fin +1cc 
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TC74HC354P/F 





SWITCHING CHARACTERISTICS TEST WAVEFORM 








Voc Voo 
Dn, Sn Dn ,Sn 
GND GND 
VoH 2 Voc 
Y,W ier 
VOE GND 
sat. are a Voo 
DC, sc G 
GND 
VoH 
Y OR W YOR W 
Vou 
Vou 
WOR Y WOR Y 
Von 





Icc(opr.) TEST CIRCUIT 


INPUT WAVEFORM IS THE 
SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS 
TEST. 
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TC74HC356P/F 


TC74HC356P/F 8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 
GENERAL DESCRIPTION 


The TC74HC356 is high speed CMOS 8-CHANNEL MULTIPLEXER fabricated with silicon gate 
c*MOs technology. It achieves the high speed operation similar to equivalent LSTTL 
while maintaining the CMOS low power dissipation. This device contains 8 channel 
digital multiplexer with a 8-bit input data register and a 3-bit address input re- 
gister and with 3-state outputs. The one of eight input data will be provided on 
the Y output pin (non-inverted output) and W output pin (inverted output) deter- 
mined by the address data. The information at the data inputs (DO thru D7) is 
stored in the 8-bit flip-flop at the positive going edge of clock input (CLOCK). 
The information at the address inputs (SO thru $2) is stored in the 3-bit latch at 
the negative pulse on SC input. These outputs are disabled to be high-impedance 
when Gl input is held high, G2 input is held high or G3 input is held low. This 
device is suitable for interfacing with bus lines in a bus organized system. The 
TC74HC356 is similar in function to TC74HC354, which has a 8-bit latch as the data 
register instead of 8-bit flip-flop. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 


FEATURES: 
VA She OPO dn snwit-ee- eens oa ewe tpd=29ns(Typ.) at Vcc=5V 




















- Low Power Dissipation ...... I¢c=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VNTH=VNIL=28% Vcc(Min. ) 
* Quptut. Drive: Capapd lay 02.6 6s eewieiele aie 15 LSTTL Loads 
- Symmetrical Output Impedance .... | Ioq|=IoL=6mA (Min. ) 
* Balanced Propagation Delays ........... wee tpLH=C pHL 
* Wide Operating Voltage Range ....... Vec(opr. )=2V ¥ 6V 





ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT MFP20(F20GA-P) 








PIN ASSTGNMENT 








Input Diode Current 





Output Diode Current 





DC Output Current 
DC Vcc/Ground Current 











Power Dissipation 500 (DIP) */ 
180 (MFP) 





Storage Temperature , -65 v 150 








Lead Temperature 10sec 300 





* 500mW in the range of Ta=-40° 65°C and from Ta=65°C | 
up to 85°C derating factor of -l10mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC356P/F 


TRUTH TABLE 
















OUTPULES 


INPUTS 











SHLECT + OUTPUT ENABLES 












! 
av) 


























X y X H X 

x x x x H 

x x X X x L 
i L as L L H 
L L EL L L HW 
L H ff L L H 
2 a H a I L H 
L H L ee L L H 
L H L 7 Oe L L W 
L H H Es L L y 
L H H a L L H 
H Ei L a a L 17 H 
H L L rie L L u 
H L H Le L L H 
H L H =e L L H 
H H L Es L L H 
H H L ze L L W 
H H H is L L y 
H H H =a L L H 


X :DON'T CARE 
%:HIGH IMPEDANCE 


DOs D7: THE LEVEL OF STHADY-STATEH INPUTS AT INPUT DO THROUGH D7,RESPHCTIVELY, 
AT THE TIME OF THE LOW-TO-HIGH TRANSITION OF CLOCK. 


#:THIS COLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW. 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


Supply Voltage 








Input Voltage 





Output Voltage 








Operating Temperature 











Input Rise and Fall Time | ty, t¢]0~1000(Vcc=2.0V) 
0 v 500 (Vcc=4.5V) 
0 ~ 400 (Vcc=6. OV) 
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TC74HC356P/F 


LOGIC DIAGRAM 


TRUTH TABLE OF INTERNAL LATCH TRUTH TABLE OF 
INTERNAL LATCH(FLIP- 
FLOP ) 


INPUTS OUTPUTS 


>: DON'T CARE X : DON'T CARE 
: DATA STORED AT THE TRAILING] | Qn:NO CHANGE 


EDGE OF THE MOST RECENT ST 
PULSE. 








i= 
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TC74HC356P/F 


DC ELECTRICAL CHARACTERISTICS 


= Ta=—40185°C 
PARAMETER SYMBOL TEST CONDITION TYP. MIN. 


High-Level 
Input Voltage 


Low-Level 
Input Voltage 





High-Level 


Output Voltage 
Iop=—-6mA 


Iopu=-7 . 8mA 





Low-Level 


Output Voltage 


Off-State . VIN-VIH OF VIL 
Current VouT=VCC or GND 
Input Leakage 

Current 


Quiescent 
Supply Current 





AC ELECTRICAL CHARACTERISTICS (cy=50pF, INPUT ty=t¢=6ns) 


CTLH 
Ouptut Transition Time 
CTHL 


Propagation Delay Time] ‘pLH 





nN fF NH 
© 


(CLOCK - Y, W) oH 


Propagation Delay Time 


nN NY 


HN & NHN 
On oO; on O10 WD 


(Sn - Y, W) 





TC74HC356P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
PARAMETER SYMBOL | TEST CONDITION 
seo. TYP. 
Propagation Delay Time °pLH 
Minimum Pulse Width Ce) 
(CLOCK) tw (H) 
Pulse Width 
tw(L) 






bend 
Wo WwW WM 
WwW WO Sd 
NO 
U1 Ul wo 
Oo oO WM 
ae 
a8) 
Hy 
| 
> 
© 
ros 
Sales 
mn 
sf oo 
>) 
re 
| 













Minimum 


(SC) 


as 















Minimum Set-up Time 


(Sn) 


~ NID FP BID HS YI WH NH 





Minimum Set-up Time 





(Dn) 


eek 


Hold Time 





Minimum 


(Sn) 


OM OO MW O1]}on o1rouw o7;,0o0 WN Ol1on Oo 






Minimum Hold Time 





ct 

ye 
apa 
° ° * ° . ° 


(Dn) 


OMmNOo!;own © 


Ok NHN 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr.) = Sepp * Vcc * fin + !cc 
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TC74HC356P/F 


SWITCHING CHARACTERISTICS: TEST WAVEFORM 


Dn,Sn 50% 50% 


Us th 
CLOCK,SC 50% 





Iec(opr.) TEST CIRCUIT, WAVEFORM 





6ns 6ns 
Vea=5v 
cc Vv 

CC 

te 90% 
10% SEND 

6ns 6ns 
0 moan Colo 
CLOCK 


10% 
GND 
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TC74HC365P/F 
TC 74HC366P/F 


HEX BUS BUFFER 
TC74HC365P/F NON-INVERTING 
TC74HC366P/F INVERTING 


The TC74HC365 and TC74HC366 are high speed CMOS 
3-STATE BUS BUFFERs fabricated with silicon gate C*MOS 
technology. 


These devices achieve the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS low power 
dissipation. All six buffers are controlled by the 
combination of two enable inputs (Gl and G2); all 
outputs of these buffers are enabled only when both Gl 
and G2 inputs are held low, and at the other conditions 
these output are disabled to be high-impedance. 


These outputs are capable of driving up to 15 LSTTL. 
The designer has a choice of non-inverting outputs 
(HC365) and inverting outputs (HC366). 


All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

- High Speed tpd=13ns (Typ. ) at Vcc=5V 
Low Power Dissipation Icc=4uA(Max.) at Ta=25°C 
High Noise Immunity VNIH=VNIL=28% Vcc(Min. ) 
Output Drive Capability 
Symmetrical Output Impedance 
Balanced Propagation Delays 
Wide Operating Voltage Range 


Pin and Function Compatible with 74LS365/366 


TRUTH TABLE 


DON'T CARE 
HIGH IMPEDANCE 
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DIP16(3D16A-P) 


oe. 
x 


MFP1I6(F16GC-P) 


PIN ASSIGNMENT 


TC74HC365 


(TOP VIEW) 


TC74HC366 


(TOP VIEW) 


TC74HC365P/F 
TC74HC366P/F 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE UN 


Supply Voltage Range Vcc —-0.5%.7 
DC Input Voltage VIN 


[DC Output Voltage VOUT 


Input Diode Current 















Output Diode Current 














DC Output Current 
DC Vcc/Ground Current 
















Power Dissipation 


500 (DIP)* 
180 (MFP) 


-65 Vv 150 
















Storage Temperature 





Lead Temperature 10sec 





* 500mW in the range of Ta=-40°~ 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


Supply Voltage VCC 
Input Voltage 
Output Voltage VOUT 
Operating Temperature 


Input Rise and Fall Time | ty, t¢]O~%1000(Vcc=2.0V) 
0 1 500(Vcc=4. 5V) 
0 ~ 400(Vcc=6. OV) 


























DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION MIN a 
High-Level eles 
VI USES Ea ese as 6) 
Input Voltage G0. | 4eZ 
De 
Vib 4. 
6.0 
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Low-Level 
Input Voltage 






iw © 
bh © 
Ww WM 
Wn 





TC74HC365P/F 
TC74HC366P/F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 
2u0 











1.9 2.0 1.9 


Ea 






4.4 | 4.5 4.4 B 
ee, 6.0 ore, y 
4.18 

35.00 

















Viney Toq=-20uA | 4.5 
High-Level . ces i 
Output Voltage on or Vqzr. 
g5 
.0 
20 
= I L=Z20uA AD) 
Low-Level WiN= 0H ? 6.0 
_ ‘ 
: OL 
Out put’ Voltage or VIL Tor 6mA 4.5 
I9L=7.8mA | 6.0 
3—State Output Vin=V or V 
Off-State * 10. cl gg tage 
Current OUT="CC OF 
Input Leakage _ 
Gudea IIn Vin=Vcc or GND 
Qurtescent Ic Vin=Vcc or GND 
Supply Current 


AC ELECTRICAL CHARACTERISTICS 














(Cy =50pF, INPUT t,;=t,¢=6ns) 
















tery 240 
Output Transition Time . 4.5 12 15 
ee 670). = a, 204) = 13 
20 60 120 150 
Propagation Delay Time CpLH 4.5 i oy - 
C e 
cae 6.0 13 | 20 26 
- 220 5G: i eLS 145 
Propagation Delay Time pLH 4.5 14 93 29 ae 
CpHL 6.0 12-4, 90 25 
tpZL | 2.0 76 | 150 190 
Output Enable Time ‘ RpFLke 4.5 19 30 38 
pZii 6.0 16 26 33 
Esty 2.0 96 | 175 220 
Output Disable Time : R, =LkQ 4.5 24 35 44 
pre 6.0 20 | 30 37 
Fiaput Capacitance [@m | ———S—~d - ‘| sf mo - | oy 
Pp 
i is coe 0 oe a ee 





TC74HC365P/F 
TC74HC366P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta= | Ta=25°C C a=-4085 °C 
PARAMETER SYMBOL| TEST CONDITION 
i ss ae ea 
7 Maetate 





a 


C 
hig 
Capacitance 
=P TC74HC 366 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr. ) = Cop - Vcc = fiw se Tec /6 (per Circuit) 


(2) * : for TC74HC365 only. 
**: for TC74HC366 only. 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





(a="L") 6ns 6ns 
oe Yoo NOTE : SUCH A LOGIC LEVEL SHALL 
(A) BE APPLIED TO EACH INPUT 
GND THAT THE OUTPUT VOLTAGE 
STAYS IN THE APPOSITE SIDE 
4 
eee OH TO THE SWITCH CONNECTION 
OUTPUT (Y) ea 
Ver WHEN THE OUTPUT IS ENABLED. 
- 
HO366 OH 
OUTPUT (Y) 
VOU; 
INPUT 
(G) 
OUTPUT 
(NOTE) (SW=GND) 





Cy, | OUTPUT 
i) (SW=Voqg) 
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TC74HC365P/F 
TC74HC366P/F 


Icc(opr.) TEST CIRCUIT 


* : INPUT WAVEFORM IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. 
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Cpp CALCULATION 


Cpp is to be calculated with the 
formula hereunder by using the measur- 
ed value of IcC(opr.) in the test 
circuit drawn left side. 


ICC(opr 
CPD = sop) 


FIN - Vcc 


At determining the typical value of 
Cpp, a relatively high frequency 1MHz 
was applied for fIN, in order to 
eliminate the error from the quiescent 


supply current. 





TC 74HC367AP/AF/AFN 
TC 74HC368AP/AF/AFN 
HEX BUS BUFFER 


TC74HC367AP/AF/AEN NON-INVERTED 
TC74HC368AP/AF/AFN INVERTED 


The TC74HC3867A and TC74HC3868A are high speed 
CMOS 3-STATE BUS BUFFERs fablicated with silicon 
gate C’MOS technology. 

They achieve the high speed operation similar to 


equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They contain six buffers; four buffers are controlled 
by an enable input (G1), and the other two buffers are 
controlled by another enable input (G2). The outputs of 
each buffer group are enabled when G1 and/or G2 inputs 
are held low; if held high, these outputs are in a high 
impedance state. 

The TC74HC3867A is a non-inverting output type, while 
the TC74HC368A is an inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


MFP 16 
(F16GC-P) 


FEATURES: 

¢ High Speed tog =l1ns(Typ.)at Voc =5V 
¢ Low Power Dissipation Ioc=4u A(Max. Jat Ta=25°C 
* High Noise Immunity sr srstttttt* Vi = Vn 28% Voc (Min.) 
¢ Qutput Drive Capability 15 LSTTL Loads 

¢ Symmetrical Output Impedance °°: | In| =Ip,, =6mA 

* Balanced Propagation Delays t pLH* t pHL 

¢ Wide Operating Voltage Range -: Vcc (opr. )=2V~6V 

* Pin and Function Compatible with 74L8367/368 





(TOP VIEW) 
TRUTH TABLE 


TC74HC368A 


OUTPUTS 
Y(367A) | Y(368A) 


a 
X:DON’T CARE Z:HIGH IMPEDANCE 


(TOP VIEW) 
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TC74HC367AP/AF/AFN - 
TC74HC368AP/AF/AFN | 


IEC LOGIC SYMBOL 


TC74HC367A TC74HC368A 


HEX BUS BUFFER HEX BUS BUFFER 
(3-STATE) (3-STATE/INV.) 
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TC74HC367AP/AF/AFN 
TC74HC368AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range «500mW in the range of Ta 























DC Input Voltage Vig 0.5 ~Voo 40.5 fe eee ea 
DC Output Voltage Vas -0.5 ~Voc+0.5 =10mWi'G shall be applied 
Input Diode Current lik +20 mA until 300m W. 

Output Diode Current lo +20 

DC Output Current lour +35 mA 

Power “Dissipaiien 500(DIP)*/180(MFP) 





Storage Temperature 
Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 


Input Voltage fae ae 
Operating Temperature 


0 ~ 1000(Vg.=2.0V) 
tr ’ tf 0~ 500( Voc =4.5V) 


=609 ~150 

































Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER |SYMBOL TEST CONDITION Ven 
High-Level ; 
Input Voltage 
Low-Level Vv 
Input Voltage IL 


High-Level 
Output Voltage 













Ta=25°C Ta=—40 ~85°C 


MAX. | MIN. [MAX. |VN'! 




























Io =-20u A} 4.5 















Low-Level 
Output Voltage 





Io. =§ mA 
Io. =7.8mA 
Vin = VIH_ or VIL 
wus =Vcc or GND 
— Vo or GND 

















3-State Output 
Off—State Current 
ae eatee Current 










i 
> 
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TC74HC367AP/AF/AFN 
TC74HC368AP/AF/AFN 


C8 CHARACTERISTICS (input t, 





=t; =6ns) 


Ta=25 C Ta=—40~85°C 
| PARAMETER — SYMBOL TEST CONDITION CL |V& | MIN. | TYP. UNIT 


Output Transition Pe 
Time OTH 


Propagation Delay 
Time 











Output Enable 
Time 





Output Disable 
Time 


Input Capacitance 
Output Capacitance 


| Power Dissipation | TCT4HC367A 
PD(1) 
cepactance TCT4HC368A 


Note(1) Cpp is defined as the value of the 
Average operating current can be obtained by 


lccepp=Cpp * Voc *fixtloc /6(per_ bit) 
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30 13 
0 


EE 














internal equivalent capacitance which is 
the operating current consumption without load. 





iB 








calculated from 


the equation : 





TC74HC373AP/AF 
TC74HC533AP/AF 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC373AP/AE NON-—INVERTING 
TC74HC533AP/AF INVERTING 


The TC74HC3873A and TC74HC533A are high speed 
CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate C’MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input (OF). DIP20 (3D20A—P) 


When the OF input is high, the eight outputs are in a 
high impedance state. 20 
The TC74HC3873A has non-inverting outputs, and 
TC74HC533A has inverting outputs. 1 


All inputs are equipped with protection circuits against 


static discharge or transient excess voltage. MFP20 (F20GA—P) 





FEATURES: PIN ASSIGNMENT 

© High Speed s+++sssseeseeeeeereees tod=lins(typ.)at Voo=5V 

¢ Low Power Dissipation -++++++++++++++ Icc=4uA(Max.)at Ta=25°C TC74HC373A 
* High Noise Immunity -+-++++++++++++ Vagy= Vag, =28% Voc (Min.) 

¢ Output Drive Capability ------+----- 15 LSTTL Loads 


¢ Symmetrical Output Impedance + | Ig;|/=Io, =6mA(Min.) 
¢ Balanced Propagation Delays ------ tony t oH 

¢ Wide Operating Voltage Range - Voc(opr)=2V~6V 

¢ Pin and Function Compatible with 74LS373/533 


oOo On Dom & WwW MY - 


—wb 
© 


TRUTH TABLE 


TC74HC533A 


: Don't Care 
Z -+-High Impedance 
Q, (Q,) : Q@ (Q) outputs are latched at the time 
when the LE input is taken to a low 
logic level. 


oOo won mon & Ww Ye —- 
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TC74HC373AP/AF 
TC74HC533AP/AF 


IEC LOGIC SYMBOL 


TC74HC373A TC74HC533A 





SYSTEM DIAGRAM 
TC74HC373A 








LE —{>o 


OE—q> 


TC74HC533A 
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IS a I EP I a a FE SE OT A 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL 


Supply Voltage Range 
DC Input Voltage 

DC Output Voltage 
Input Diode Current 





Output Diode Current 
DC Output Current 
DC V-c/Ground Current 





Power Dissipation 
Storage Temperature 


Lead Temperature 10sec 





+ 20 
+35 
eal gs 

















300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage 
Input Voltage 


Output Voltage Vout 


Operating Temperature 


Input Rise and Fall Time 


SYMBOL 
Voc 





| 500(DIP)*/180(MFP) 
—65 ~150 











Vix 


Topr 











DC ELECTRICAL CHARACTERISTICS 


PARAMETER |SYMBOL 


High-Level 


Input Voltage Vin 


TEST CONDITION 








Low-Level 


Input Voltage ie 





High-Level 


Output Voltage Vout 





Low-Level 
Output Voltage 


VoL 








3—-State Output 








Vix =Vin or Vit 





Off—State Current loz 
N 


Input Leakage Current Ip 
Quiescent Supply Current lec 





0 ~ 1000(Vec=2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Vec=6.0V) 


Deh 
OoOuonalo 








] 


ho] 


log =-20nA| 4. 
Vine oH =~ 20 u 
WIOP MIE lon =-§ mA 1. 
Io) =-7. 8mA} 6. 
On 

Iq. = A 
Ve oL =20 4“ 
Viqor Vi. ie = are iG 
Io. =7.8mA | 6, 








oOo eo 











TC74HC373AP/AF 
TC74HC533AP/AF 


*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-—10mW/‘C shall be applied 


until 300m W. 














Vaq eV or eND.: |} ® 


Vw =Vcc or GND 





Vix =Vcc or GND 
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Cowon qgo oo eo oo 





ma | CO OO WO OT © 


Co =~] 


th 


























TC 74HC373AP/AF 
TC74HC533AP/AF 





TIMING REQUIREMENTS (Input t-=tr=6ns) 
|Ta=—40 ~85° | 
| PARAMETER SYMBOL, TEST CONDITION [LIMIT Limit Ta= "40 ~85°C |iyrp 


eee Pulse oa ne t 
(LE) WH) 
Minimum Set-up Time ' ‘A . . 
ete) : 6.0 9 Ul 
Minimum Hold Time |, 2.0 3 3 
6.0 5 5 


AC ELECTRICAL ee chal cl t-=t;=6ns) 


Ta=25° Ta=—40 ~85°C 
PARAMETER | SYMB0L| CONDITION MIN. | TYP. [MAX.| MIN. [MAX. |" 


; 20 0 5 
Output Transition Time TLH 50 is 5 12 15 
5 10 13 
42 125 oa 155 
Propagation Delay Time "pLH ” ‘ re * _ a. 
7A ; : 
LE-—Q, ; 
( Q, @) toHL 150 19 35 44 
16 30 37 
42 125 155 
toon 50 14 25 31 
Propagation Delay Time p 12 21 26 a 
A 57 175 220 
D- 
(D~@, @) toHL 150 if : 19 35 44 | 
: ; 16 30 37 
| = 39 125 = 155 
t 13 25 : 
21 26 


12 21 = 26 
pZL 5 
.0 penny 
; 0 
150 | 4.5 
5 ; 
rs 


Li Ae oe Acces Re I SNe MCI Se ONES 
[Power Dissipation Capacitance [ Crp) | ———S—S—CSS i 88 | Pd 


Note(1) Cpp is defined as = aa of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iccopp=Cpp ° Voce fx tio /8(per Latch) 
And the total Cpp when n pcs. of Latch operate can be gained by the following equation: 
Cpp(total)=22+16 « n 












o 


Of 175 220 






















Output Enable time 
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TC74HCT373P/F 


TC74HCT373P/F OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 





The TC74HCT373 is a high speed CMOS OCTAL LATCH with 3-STATE OUTPUT fabricated 
with silicon gate c2MOS technology. 

It may be used as a level converter for interfacing TTL or NMOS to High Speed CMOS. 
The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The TC74HCT373 is controlled by a latch enable input (LE) and a output enable input 
(OE). While the LE input is held in high level, the Q outputs will follow the data 
input precisely or inversely. When the LE is take low, the Q outputs will be latched 
precisely or inversely at the logic level of D input data. 

While the OE input is at low level, the eight outputs will be in a normal logic state 
(high or low logic level) and while high level the outputs will be in a high impedance 
state. 

The TC74HCT373 and the TC74HCT573 have the same function and tke same characteristics 
respectively, but have the different pin layouts. The three-state output configura- 
tion and the wide choise of outline will make the bus-organized system simple. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 
























FEATURES: 
HUSH ySpeed sei weva wrens ete ere Sexes tpa=19ns(Typ.) (Vec=5V) 
* Low Power Dissipation ....... Icc=4uA(Max.) (Ta=25°C) 


Compatible with TTL outputs ......... Vyq=2V (Min.), 
VyL=0.8V (Max. ) 













Wide interfacing ability ...... eee LSTTL, NMOS, CMOS 







Output Drive Capability ...scccccccees 15 LSTTL Loads MFP20(FR0GA-P) 





Symmetrical Output Impedance .......... |Igy|=Io,=6mA PIN ASSIGNMENT 


Pin and Function Compatible with 74LS373 


TRUTH TABLE 


OUTPUTS : Don't care 
Q¢HCT373) Z: High impedance 


hee : Q output was latched 


oO wor oon Fr A WD RB 


No change’ at the time when the 
LE input is taken 


—— low logic level. 


(TOP VIEW) 
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TC74HCT373P/F 


LOGIC DIAGRAM 


D2 D3 D4 D5 
(7) (8) (13) 


(6) (9) (12) 
Q2 Qs Q4 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 
Supply Voltage Range “0.5.7 
7 VIN 


DC Input Voltage 0.501 


-0.5% Vect0.5 


DC Output Voltage VOUT -0.5 % Vect0.5 


Input Diode Current ItK +20 mA 

Output Diode Current _ Tox +20 

DC Gutsue Current lout | +35 mA 
Icc 











DC Vec/Ground Current +70 mA 
Power Dissipation | Pn 500(DIP)* mW 
180 (MFP) 









-65 % 150 
300 


Storage Temperature 
10sec 
















Lead Temperature 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 
VCC 


Supply Voltage 


LIMIT 





















Input Voltage VIN 





Output Voltage 





Operating Temperature 








Input Rise and Fall Time 


478 





D6 D? 
(17) (18) 


(15) (16) (19) 
Q5 Q6 Qi? 


* 500mW in the range of 
Ta=-40°C V65°C and from 
Ta=65°C up to 85°C 
derating factor of 
-10mW/°C shall be 
applied until 300mW. 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 








TC74HCT373P/F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION ee eae ues UNIT 
TYP. 


High-Level 


j|input Voltage 


Low-Level 


Input Voltage 














High-Level 
Output Voltage 





Low-Level 


Output Voltage 








3-State Output Vin=VrH or Vert, 
Off~-State 


Current Vout=cc or GND 














Ty t Leak 
eet eee Vin=Vec or GND 
Current 








Quiescent 








Per input: Vyy=2.4V 
or 0.5V 
Other input:Vcc or GND 


Supply Current 





AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns) 


Propagation Delay Time 


(LE - Q) 











Propagation Delay Time 
(D - Q) 
Minimum Pulse Width 


(LE) 














TC74HCT373P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


| Ta=25°C Ta=-40185°C 
PARAMETER SYMBOL } TEST CONDITION UNIT 
MIN. MIN. 


Minimum Set-up Time 


Es) 
Minimum Hold Time 
a 


Output Enable Time 


Output Disable Time 





Input Capacitance 








Output Capacitance 


Power Dissipation 





Capacitance 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumpiton without ioad (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Icc(Opr.) = Opty? Vec : Fry + Icc/8 (per Latch) 


SWITCHING CHARACTFRISTICS TEST WAVEFORM 


tpLH, tpHL (D — Q) toin stony. CLR —°Q) 5. te, th» tw 
p p p Pp. 
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—)_$— TCT 4HCT373P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


Epiz> UpzZL 


The 1kQ load resistors should be connected 
between outputs and Vcc line and the 50pF 
load capacitors should be connected 
between outputs and GND line. 

All inputs except OE input should be 
connected to Vcc line to GND line such 
that outputs will be in low logic level 
while OF input is held low. 


6ns 6 ns 


3.0 V 


OV 





Icc(Opr.) TEST CIRCUIT 
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CpHZ >» CpZH 


The 1kf%° load resistors and the 50pF 
load capacitors should be connected 
between each output and GND line. 
All inputs except OE input should be 
connected to Vcc or GND line such 
that output will be in high logic 
level while OE input is held low. 


6ns 6ns 


3.0 V 


OV 





_ Vou 


Vea; 


INPUT WAVE FORM 


TC 74HC374AP/AF 
TC 74HC534AP/AF 





OCTAL D-TYPE F 
TC74HC374AP/A 
TC7/4HC534AP/A 


IP—FLOP WITH 3-STATE OUTPUT 
NON-INVERTING 
F INVERTING 


The TC74HC874A and TC74HC534A are high speed 
CMOS OCTAL FLIP-FLOP with 3-STATE OUTPUT 
fabricated with silicon gate C’7MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8—bit D-type flip-flops are controlled by a clock 
input (CK) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HC374A has non-inverting outputs, and TC74 
HCo534A has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


TI- 





rE ATURES: 

e High Speed Cece eee nee nee eee tee see nee nec cee fax =liMHaz(typ. )at Vec=oV 

* Low Power Dissipation s*+t+t++++ IQn=4u A(Max.)at Ta=25°C TC74HC374A 
* High Noise Immunity ssrrrstssts+* Vig) =V yg, =28% Veo (Min.) 

¢ Output Drive Capability *+++++++++++ 15 LSTTL Loads 

* Symmetrical Output Impedance *-| Ig, |=Ig, =6mA(Min.) 

* Balanced Propagation Delays °*-* torn "pr 


* Wide Operating Voltage Range --- Voc (opr)=2V~6V 
¢ Pin and Function Compatible with 74LS374/534 


een eee, 


TRUTH TABLE 


TC74HC534A 


Oo ON DO B® WwW PP — 


: Don’t Care 
- High Impedance 
n(Qn) : No Cange 
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TC 74HC374AP/AF 
TC 74HC534AP/AF 





IEC LOGIC SYMBOL 


TC74HC374A TC74HC534A 





SYSTEM DIAGRAM 


TC74HC374A 


TC74HC534A 





483 


TC74HC374AP/AF 
TC74HC534AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL 















_ VALUE 


Supply Voltage Range Vec —0.5~7 *500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 

i —~ Ue fom, i ‘ 
DC Input Voltage Vis 0.5 ~Voc+0.5 Mg eacepins nee 
DC Output Voltage Vout —0.5 ~Vecot0.5 —10mW/°C shall be applied 


Input Diode Current Lik +20 mA 
Output Diode Current lok | +20 
mA 


DC Output Current logy +35 
DC V¢-/Ground Current 
Power Dissipation © 


until 300mW. 













Storage Temperature 











Lead Temperature 10sec 





Supply Voltage 2~6 V 

In put Voltage 0~ Vec 

“Out put Voltage Vout 0~ Voc V 

Operating Temperature Topr —40 ~ 85 C 
0 ~ 1000 Vec=2.0V) 

Input Rise and Fall Time | tr, tg O~ 5000 Voc=4.5V) ns 
0~ 400(Voc=6.0V) 








DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 
PARAMETER | SYMBOL TEST CONDITION IN.) TYP” MIN. |MAX. UNIT 


High-Level 


Twwnsat Valtacn 
add pure v VILLAS Y 








Low — Level 
Input Voltage 


High-Level 
Output Voltage 











Low-Level 
Output Voltage 


3—-State Output I Vin =Vin or Vit 
Off—State Current we Vout =Vcc or GND 














Input Leakage Current 
Quiescent Supply Curren 

















1C74HC374AP/AF 
TC74HC534AP/AF 





TIMING REQUIREMENTS (Input t-=ts=6ns) 




















ha 2o0 Ta=—40 ~85°C 

PARAMETER SYMBOL| TEST CONDITION Veo) TYP. | LIMIT [LIMIT UNIT 
Minimum Pulse Width | tway on = 79 95 
(CK) twa.) 4.5 = 15 19 
: 6.0 =e 13 16 
a a 2.0 as 73 3 

amas up Time é re - ‘7 . - 

6.0 = 13 16 
Minimum Hold Time 2.0 0 0 
6.0 0 0 

Clock Frequency MHz 








; 
OS x Po 
Co oc 
ww co 
or 
DD DO 
co o1 Ot 


AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 


TEST 
PARAMETER SYMBOL CONDITION 


Output Transition Time STL 
tru 


x 





: t 
Propagation Delay Time pUs 


(CK-Q, Q) 








t oH 





° 
. 








Output Enable time Rp~=1kQ 








Output Disable time : R,_=1kQ 














Maximum Clock 


Frequency 


50 
150 
00 
50 
150 


AEND AN Oa NSAN DAN OANA ANID eW 
omgomqgocounOolonqgounqounqoeo ogo ol © 


























Input Capacitance | Cw 


Output Capacitance 
Power Dissipation Capacitance | C pp (1) = a 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc ope =Cpp ° Voce fn tice /8(per Flip Flop) 
And the total Cpp when n pes. of F/F operate can be gained by the following equation: 
Cpp(total)=30+17 « n 
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TC 74HCT374AP/AF 
TC74HCT534AP/AF 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HCT374AP/AF NON-INVERTING 
TC74HCT534AP/AF INVERTING 






The TC74HCT374A and HCT534A are high speed CMOS 
OCTAL FLIP-FLOPs with 38-STATE OUTPUT 
fabricated with silicon gate CMOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These 8—bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HCT374A has non-inverting outputs, and the 20 
TC74HCT534A has inverting outputs. 

All inputs are equipped with protection circuits against 1 
static discharge or transient excess voltage. 


DIP20 (3D20A—P) 


MFP20 (F20GA—P) 





FEATURES: 
¢ High Speed crrrrrseessesereeeeereeeeeeees fra y=4IMH2(Typ.)at Voc =5V PIN ASSIGNMENT 
* Low Power Dissipation ss *t+t++++ Iqc=4 A(Max. )at Ta=25°C 
* Compatible with TTL outputs --- Vy;=2V (Min.) 
V1, =0.8V (Max.) TC74HCT374A 
¢ Wide interfacing ability ---+++++--- LSTTL, NMOS, CMOS 
* Output Drive Capability -++++++++- 15 LSTTL Loads 
* Symmetrical Output Impedance **:| Igy | =I¢, =6mA( Min.) 
* Balanced Propagation Delays -::-:: toLH = tou 


¢ Pin and Function Compatible with 74LS374/534 


oO On DO BSB W HP — 


ee ee ee 


TRUTH TABLE 


1 
2 
3 
4 
5 
6 
7 
8 
9 


- High Impedance 
n(Qn) : No Change 
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TC74HCT374AP/AF 
TC74HCT534AP/AF 





IEC LOGIC SYMBOL 


TC74HCT374A TC74HCT534A 





SYSTEM DIAGRAM 


TC74HCT374A 


>a 


OE qd> 


TC74HCT534A 
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TC74HCT374AP/AF 
TC74HCT534AP/AF 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Supply Voltage Range 
DC Input Voltage 











Storage Temperature 














lik 
OK 
DC V.-/Ground Current Io 
Power Dissipation Py 












SYMBOL | VALUE UNIT 
Voc —0.5~7 V *500mW in the range of Ta= 
ee —40°C~ 65°C, From Ta=65°C 
Vin 70.5 Vee #0-5 ¥ to 85°C a derating factor of 
—0.5 ~Voct0.5 Vv —10mW/°C shall be applied 
+90 mA until 300mW. 


+75 
500(DIP) */180(MFP) 


















Lead Temperature 10sec 


PARAMETER 
Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature 


Input Rise and Fall Time 

















Topr 





DC ELECTRICAL CHARACTERISTICS 







Low~— Level 






PARAMETER {SYMBOL TEST CONDITION MAX. 


High-Level V 
Input Voltage IA 
















Ta=25°C 





Ta=—40 ~85°C UNI 


a 


4,5 

( o0 2.0 
0.0 

4.5 
( 









0.8 
























OL 
3-State Output i 
Off-—State Current OL 
Input Leakage Current 


loc 


Quiescent Supply Current 
C 


Input Voltage Vit 7 7 7 i 
High-Level a Vin = loy =—20 UA 

Output Voltage OH VyorVi, lon =—-6 mA 4, 

Low-Level V Vn= [top =20 wA 

Output Voltage VmorVy, | loo =6 mA 



































Vin=Vin or Vit 
Vout =Vcc or GND 
Vin = or GND 
Vin=Vcc or GND 
PER INPUT: Vj\=0.5V or2, 4V 
OTHER INPUT: Vin or GND 
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TIMING REQUIREMENTS(Input t-=t;=6ns) 
































TC74HCT374AP/AF 
TC74HCT534AP/AF 


fs 25°C Ta=—40 ~85°C 
PARAMETER SYMBOL| TEST CONDITION CIMIT 

Minimum Pulse Width twa) 4, a 15 19 

(CK) tW(L) 525 - 14 17 
Minimum Set-up Time . | 4.5 = 15 19 ae 

(Dn) ate 5.5 - 14 17 - 
Minimum Hold Time | e A.5 

(Dn) | B50 
Clock Frequency f : : 






PARAMETER 


Output Transition Time 






Propagation Delay Time 
(CK—-Q, Q) 


Output Enable time 


tH | 











SYMBOL 





tTLH 





tpLt 
t DHL 


oz 
ty 


Rp=1kQ 








Output Disable time 


t pLZ 












AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 


TEST 
CONDITION| CL | Vcc 


K 4,5 
4.5 








































Maximum Clock 
Frequency 












Input Capacitance 









Output Capacitance 











t Rp=1kQ 
ph 
fViAX 
Cix 





Power Dissipation Capacitance 
Note (1) 














operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc pp =C pp ° Vece fx +I co /8(per bit) 
And the total Cp) when n pes. of Flip Flop operate can be gained by the following equation: 
Cpp (total)=30+18 ¢ n 
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Cpp is defined as the value of the internal equivalent capacitance which 











the 


is calculated from 


TC74HC375AP/AF 


4—-BIT D TYPE LATCH 


The TC74HC875A is a high speed CMOS D-TYPE LATCH 
fabricated with silicon gate C’MOs technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains two groups of 2—bit latches controlled by an 
enable input (G1 e 2 or G3 e 4) and each group can be used , 
in different circuits. DIP16 (3D16A—P) 


Data applied to the data inputs are transferred to the Q 
and Q outputs when the enable inputs is high.When the en 16 
able input is low,the outputs are not affected. 
1 


All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 





MFP16 (F16GC—P) 





FEATURES: | | 
© High Speed ss++sssssssessssessseseeseeees tog=1dns(typ.)at Voo=5V PIN ASSIGNMENT 

¢ Low Power Dissipation +++++++++++++* Igo =4u A(Max. Jat Ta=25°C 

«High Noise Immunity -+++++eeessee VnNIH= VNIL =28% Voc( Min.) 


¢ Output Drive Capability ------------ 10 LSTTL Loads 

¢ Symmetrical Output Impedance -- ony |=, =4mA(Min.) 
¢ Balanced Propagation Delays ---:- t pLH= t pHL 

¢ Wide Operating Voltage Range --- Voc(opr)= 2 V~6V 

¢ Pin and Function Compatible with 74LS375 


on of & |S N= 





(TOP VIEW) 


Serene eee ee a ER Ee 


TRUTH TABLE IEC LOGIC SYMBOL 


INPUTS OUTPUTS 
L 


a aoe 
a3 eee 


X : Don’t care 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range 
DC Input Voltage —0.5 ~Voc +0.5 


—0.5 ~Voc+0.5 V 





















500( DIP) */180(MFP) 
—65 ~150 
300 











Vout 
~40 ~ 85 
0 ~ 1000(V,.=2.0V) 
0~ 500(Voo=4.5V) ns 
0~ 400(Voc=6.0V) 





























































TC74HC375AP/AF 


*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 
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PARAMETER |SYMBOL| TEST CONDITION IN a C TAX MINS DEAR UNIT 
High=Level Reem at et. Peete Nay 
Input Voltage 6 0 i 9 7 _ 1 9 = 

7 2.0 = ~ 0.5 = 0.5 
ees. || OE 45) - | - | 135] - | 135} Vv 
| 6.0 _ ~ 1.8 — 1.8 
201 1.9 2.0 = 1.9 = 
High-Level V Vix = cee ie = _ a . V 
Output Voltage OH 6. 0 5. 9 6. 0 an 9 
lou =-4 mA . . 4,31 4,13 = 
Ioy =—-5,2mA} 6. : 5. 80 5. 63 — 
0.0 0.1 = 0.1 
i= i 
ee rere 7 o, =20 uA 0.0 0.1 0.1 
Output Voltage Vo. ViqorV 0.0 0. 1 0.1 ™ 
eee lee, ak EN 0.17 | 0.26 0. 33 
Io. =5.2mA 0.18 | 0.26 0. 33 
Lin Vin =Vcc or GND ca eee 
loc Vin =Vcc orGND [6.0] - | 4.0 | -— | 40.0 | 






TC74HC375AP/AF 


TIMING REQUIRMENTS(Input tr=ts=6ns) 


Minimum Pulse Width a 
(G) twa) 4.5 
6.0 
Minimum Set-up Time t, 4.5 ns 
6.0 
ate 
th 4.5 
6.0 













Minimum Hold Time 


15 19 
13 16 


AC ELECTRICAL CHARACTERISTICS (C, =15pF, Vec=5V,Ta=25°C) 





PARAMETER TEST CONDITION 


Output Transition Time 
CTHL 


Propagation Delay Time | tj; 
(DATA-Q,Q) zi came el 
Propagation Delay Time | t 
(G—-Q,Q) t 





AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t-=t;=6ns) 
— Ta=25C Ta=—40 ~85°C 





120 
4 
0 


2 
2 
120 
24 
20 
10 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc a@p =C pp ¢ Voce fIN +I1co /4(per Latch) 
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———_ 1074037 5AP/AF 


SYSTEM DIAGRAM 


G1+2 
¢ 
10 30 
1D 10 3D 30 
) 7) 
¢d d 
2Q 4Q 
2D 20 4D 40 
) d 
¢ ¢@ 


G3+4 > 





¢ o1¢ 
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TC74HC377P/F 


TC74HC377P/F OCTAL D-TYPE FLIP-FLOP 





The TC74HC377 is high speed CMOS D-TYPE FLIP-FLOP fabricated with silicon C?MOS 

















technology. 

It achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS Low power dissipation. 

These eight flip-flops are controled by a clock input (CLOCK) and a enable input (G). 
Information signals applied to D inputs are transferred to the Q outputs on the 
positive-going edge of the clock pulse. 


When the enable input (G) is held high, each Q outputs isn't changed. 





All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 
° High Speed ........eeceeee fyay=2OMHz(Typ.) at Voc=5V 








¢ Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VyrtH=Vnry=284% Vec(Min.) 
* Output Drive Capability ...............10 LSTTL Loads 


* Symmetrical Output Impedance .... Iou|=Io.=4mA (Min. ) 





* Balanced Propagation DelayS .......eeeeeees tpLH=tpHL 
* Wide Operating Voltage Range ....... Vec(Opr.)=2V% 6V 
Pin and Function Compatible with LSTTL(74LS377) 


ABSOLUTE MAXIMUM RATINGS 


| PARAMETER | SYMBOL | VALUE Ee 1T | MFP20(F20GA-P) 









Supply Voltage Bauer 





PIN ASSTGNMENT 












DC Input Voltage 
DC Output Voltage 


ee 
-0.5 ~ Vect0.5 

















20 Vac 
19 8Q 
18 8D 
1” 7D 
16 7Q, 


Input Diode Current 





Output Diode Current 





DC Output Current 
DC Vcc/Ground Current 




















Power Dissipation 500(DIP)* 


180 (MFP) 


15 6Q 
14 6D 
13 5D 





Storage Temperature 









-65 % 150 





12 5Q 
11 CLOCK 


10sec 





Lead Temperature 


0 
nx 


500mW in the range of Ta=-40°Cv65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC 74HC377P/F 


TRUTH TABLE 


INPUTS OUTPUTS 
CLOCK DATA Q 





X ; Don't care 





LOGIC DIAGRAM 
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TC 74HC377P/F 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER a | LIMIT UNIT 
a 










Input Voltage 





























Output Voltage 








Operating Temperature 














0v1000 (Vec=2.0V) 
0 500 (Vcc=4.5V) 
0 400 (Vcc=6.0V) 






Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=-40V85 
PARAMETER SYMBOL TEST CONDITION UNIT 
Voc | MIN. | | MIN. | MAX.| MIN.| MA | 


High-Level 


ae aie 
= 














































1D 
5 SckD 
Input Voltage 0 4.2 
Low-Level oe 7 
Input Voltage ye - 1 
6.0 - 15.8 
230 ms 
Baar Ipy=-20uA 4.5 = 
PEM SHEN ‘ VIN=VIH 6.0 = 
OH 
Output Voltage or Vrz Ioy=—4mA 4.5 
Ioq=75- 2mA 6.0 
2.0, 
| In; =20uA : 
Low-Level VIN=VIH ne : ; 
V e 
Output Voltage or VTL, Io,=4mA 4.5 
Io, =5.2mA 6.0 
Input Leakage I = 
eee IN VIN Vcc o GND 6.0 
Quiescent 


I Van=V or GND 
Supply Current CC IN CC 
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TC74HC377P/F 


AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 
sages seuanisi| ane ean eGR faci 
_ 30 75 _ 95 


Output Transition Time 


NO 











Propagation Delay Time 


(CLOCK —- Q) 





FP NID FP NOTH £& 
wm O;OoO Mm O;O MN & 


Maximum Clock Frequency 


ON 
© 





Minimum Pulse Width 


(CLOCK) 





Minimum Set-up Time 


(D - CK) 


Minimum Set-up Time 


Enable (G — CK) 











Minimum Hold Time 











Input Capacitance 








Power Dissipation 





Capacitance 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 
Icc(Opr.) =Cpp « Vec + ftn t+ Iec/8 
And the Cpp when n pes of FLIP-FLOP operate, can be gained by following 
equation. Cpp(TOTAL)=22+12=n [pF] 
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TC74HC377P/F 





SWITCHING CHARACTERISTICS TEST WAVEFORM 
tpLH» tpHL» tgs th, 





- DUTY : 50% 


pa ee Ons 
fMaAxXx = ToK 








INPUT WAVEFORM 


6ns 6n8 


D1 





ALL OUTPUT 
OPEN CLOCK 
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TC74HC386AP/AF 


The TC74HC386A is a high speed CMOS EXCLUSIVE-— 
OR GATE fabricated with silicon gate C2MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is includes on output buffer, which 
provide high noise immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


QUAD EXCLUSIVE OR GATE 


DIP14 (3D14A—P) 


14 


FEATURES: 
4 


MFP14 (F14GB—P) 


¢ High Speed tpg =10ns(typ.)at Voc=5V 
¢ Low Power Dissipation -++++++++++ IGg=1 u A(Max.)at Ta=25°C 
¢ High Noise Immunity vvrrrtsteet* Vagg = Va 28% Voc (Min.) 





¢ Output Drive Capability 10 LSTTL Loads 
¢ Symmetrical Output Impedance °°: | Ig;| =Ig, =4mA( Min.) PIN ASSIGNMENT 
¢ Balanced Propagation Delays totH = t pr, 
¢ Wide Operating Voltage Range °*: Voc (opr. )=2V~6V 

¢ Pin and Function Compatible with 74LS386 


(TOP VIEW) 





IEC LOGIC SYMBOL TRUTH TABLE 
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TC74HC386AP/AF - 


ABSOLUTE MAXIMUM RATINGS 


0 


U 
mA 
= = 
ie mA 
mW 






< 





in 
~~ 





DC Voy/Ground Current | Ico | —-=80_——S~*~dCim A 
[Power Dissipation |) _| _S00(DIP)»/isn(MFP) | mW 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage Voc 2~6 V 
Input Voltage 0~ Voc 

a 
Operating Temperature 


0 ~ 1000(Voo=2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Voc=6.0V) 



























Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 


PARAMETER |SYMBOL! TEST CONDITION . __Ta=2o'C en 


Low-Level 


Input Voltage Vin 


High-Level Vv 
Input Voltage IH 
High—Level Vin = Tog =—20UA] 4.5 | 4 


om Oo OOO o1 & 


ct 


l. 


o1 


9 
4 
9 
I 
6 











Low~— Level 





Output Voltage 


0 

5 

Output Voltage Vi 0r Vi, Tog =-4 mA 1 ; 3 : 
.0 0 

0 

0 

l 

1 


eSeoo © O/T > 


Input Leakage Current 
Quiescent Supply Current 











AC ELECTRICAL CHARACTERISTICS(C, =15pF,Voc=5V,Ta=25°C ) 


PARAMETER SYMBOL TEST CONDITION Se Bie Ee UNIT 


Output Transition Time 





Propagation Delay Time 








TC74HC386AP/AF 








AC ELECTRICAL CHARACTERISTICS(C, =50pF Input t-=t;=6ns) 


PARAMETER 


Output Transition Time 








Propagation Delay Time 


Input Capacitance 





Note (1) 

















0 
5 
0 
0 
) 
0 





; 
4. 
6. 
Ze 
4. 
6 


operating current consumption without load. 


Average operating current can be obtained by the equation: 


Ioc opp PD ° Voce fin tl 60 /4(per Gate) 
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SYMBOL| TEST CONDITION MIN” 





Ta=25°C 
“— 











Ta=—40 ~85°C 
MAX. MAX. oe 
i: a: i 
ns 

100 125 

20 a 

17 

eT Oe rural a 











Power Dissipation Capacitance 51 Se OT ERS STRSTR 


Cp) is defined as - a of the internal equivalent capacitance which 





is calculated from the 





-TC74HC390AP/AF/AFN 


DUAL DECADE COUNTER 





The TC74HC390A is a high speed CMOS DUAL 
DECADE COUNTER LATCH fabricated with silicon gate 
C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 1 

It consists of two independent 4—bit counters, each DIP16 (3D16A—P) 


composed of a divide-by-two and a divide—by~-five 
counter. The divide—by—two counter is incremented on the 
negative going transition of clock A (CKA). The divided— 
by—five counter is incremented on the negative going 
transition of clock B (CKB). The counter can be cascaded 
to form decade, bi-quinary, or various combinations up MFP 16 SOP 16 

to a divide—by—100 counter. When the CLEAR input is set ves os a ees 

high, the Q outputs are set to low independent of the clock eee Eee 








¢ Symmetrical Output Impedance ** | Io; | =I, =4mA (Min. ) 
¢ Balanced Propagation Delays °*-** toLH = tpHL 

¢ Wide Operating Voltage Range -*: Voc (opr. )=2V~6V 

¢ Pin and Function Compatible with 74LS390 


a 


IEC LOGIC SYMBOL BLOCK DIAGRAM 


inputs. 
All inputs are equipped with protection circuits against PIN ASSIGNMENT 
static discharge or transient excess voltage. 
1 
FEATURES: 2 
© High Speed crrssssersstseeteseesseeceecee fax—84MHaz(Typ.)at Voc=5V ; 
¢ Low Power Dissipation -*+++++++** Ig¢=4 4 A(Max. )at Ta=25°C : 
° High Noise Immunity svrrsrss**+*** Vigu = Vn 28% Voc (Min.) 
¢ Output Drive Capability -*:++++::* 10 LSTTL Loads 9 
6 
7 
8 





(TOP VIEW) 


BINARY 
COUNTER 


rcLR—U4 
9CK Ao 


QUINARY 
COUNTER 


Vcc=16,GND=8 
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TC 4HC390AP/AF/AFN 


TRUTH TABLE 


OUTPUTS 
ac 


| ac 


BINARY COUNT UP 
QUINARY COUNT UP 





SYSTEM DIAGRAM(1/2 package) 


CKA —o>—1o CK, to) q> QA 

CLR ——([o J 

CKB —d>—o > QB 
q> ac 
a> QD 
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TC74HC390AP/AF/AFN _ 


(1)BCD COUNT SEQUENCE* 


ee LOL. 
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TC74HC390AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 































Vin Ce 
g factor of 
Vout =).5-~VeerU-5 —-10mW/°C shall be applied 
Input Diode Current Le +20 mA until 300m W. 
lot = 
Power Dissipation 
0 
RECOMMENDED OPERATING CONDITIONS 
ONT 
Operating Temperature —40 ~ 85 
0 ~ 1000( Voc=2.0V ) 
Input Rise and Fall Time | t;, tg 0O~ 500(VoQo=4.5V) ns 
0~ 400(Voc=6.0V) 


DC ELECTRICAL CHARACTERISTICS 


High-Level V 
Input Voltage IH 
Low-Level Vv 
Input Voltage IL 


High-Level 
Output Voltage 


Ta=25°C Ta=—40 ~85°C UNIT 
MIN. 
Lcd 
V 


i) 
19 3.15 
se 4.2 





Low- Level 
Output Voltage ig =f aan 
i 
Io. =5, 2mA 
input Leakage Camment | Ty | Vy =Voo or GND 
Vin =Vcc or GND 


DLO PND AON OLN SN) < 
onlonsclonionclouclouacdlS 
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TC74HC390AP/AF/AFN 


TIMING REQUIREMENTS (Input t-=ts=6ns) 











Ta=25°C Ta=—40 ~85°C 
| PARAMETER | ‘SYMBOL, | TEST CONDITION -—y— CONDITION a LIMIT LIMIT UNIT 
15 95 


Minimum ee Width se 15 19 
CLOCK ) two) 13 16 
75 95 
Minimum Pulse Width fas 5 15 19 
(CLR) 13 16 
Minimum Removal Time | trem 
Clock Frequency 
(CKA) 














Clock Frequency 
(CKB) 





AC ELECTRICAL CHARACTERISTICS (C, =15pF, Vec=5V, Ta=25°C ) 


Potent 
Hl 

(CKA-QA) tpHL 
ea ae zune QA connected to CKB 

12 22 

Propagation Delay Time = 17 

(CKB—-QC) 
Propagation Delay Time t 

(CLR-Qn) DE 
Maximum Clock Frequency 35 = 

(CKA) 


Propagation Delay Time 
Maximum Clock Frequency 
(CKB) 




















(CKB-QB, QD) 
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TC74HC390AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS (C,=50pF ,input t-=t;=6ns) 


Ta=25° = Ta=—40 ~85°C 
| PARAMETER | SYMBOL, TEST | TEST CONDITION -y— MEST CONDITION (yar P HIN PY. [WIAX[ MIN Mi MAX. UNIT 


2.0 0 
Output Transition Time tTLH 4.5 
UTHL 6.0 


De h& 
ino 


a = a 


Propagation Delay Time 


(CKA-QA) 7 
Propagation Delay Time honk QA connected to Tp zy se 
(CKA-QC) tpHL =| CKB = 
ns 
Propagation Delay Time tout 7 i oe 
(CKB-QB, QD) toHL i 
Propagation Delay Time 7 8 i 
(CKB-QC) ae i 
Propagation Delay Time i oe 
(CLR-Qn) 3 
Maximum Clock Frequency f 
(CKA) a 
= zZ 
Maximum Clock Frequency 2 0 6 15 5 
CKB) fMAX 4.5 | 31 60 = 25 
\ 6.0 a a = 29 


Input Capacitance ee ae (ae ee ee (ee 
Power Dissipation Capacitance —— a ie oe es 


Note (1) Cpp is defined as a of the internai equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Iocopp=C pp * Vace fintloc /2(per Counter) 











rae 
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mMmolomolo malt 
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Co 
co 
co 
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| 
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TC74HC393AP/AF/AFN 


DUAL BINARY COUNTER 
















The TC74HC393A is a high speed CMOS 4-BIT 
BINARY COUNTER fabricated with silicon gate C2MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains two independent counter circuits in one 
package, so that counting or frequency division of eight 
binary bits can be achieved with one IC. 

This device changes state on the negative going 
transition of the CLOCK pulse. The counter can be reset 
to “0” (Q0~Q3=“L”) by a high at the CLEAR input 
regardless of other inputs. 

All inputs are equipped with protection circuits against 


(F14GB-P) (SOP 14—P—225A)| 
static discharge or transient excess voltage. 





FEATURES: PIN ASSIGNMENT 
© High Speed crrcrscseceeceeceseesteeeseess fyax=72MHz(Typ.)at Voc=5V 

¢ Low Power Dissipation s+++++++++* Ig¢c=4 uu A(Max.)at Ta=25°C 

¢ High Noise Immunity -rets+++e + VatH = Vat 28% Voc (Min.) 

e Output Drive Capability --*::*-::--- 10 LSTTL Loads 

¢ Symmetrical Output Impedance ** | IoQq| =Iq, =4mA(Min.) 

¢ Balanced Propagation Delays °*:°: toLH = t pH 


¢ Wide Operating Voltage Range -*: Voc (opr. )=2V~6V 
e Pin and Function Compatible with 74LS393 








IEC LOGIC SYMBOL 


CTRDIV16 
CT=0 
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TC74HC393AP/AF/AFN 


TRUTH TABLE 








oa | aB | ac | ap | 
pe Te Te ft | 


COUNT UP 
NO CHANGE 


X : Don’t care 





aT 





TIMING CHART 


CLR Oa 


QA 








QB 





ac 





QD 


SYSTEM DIAGRAM 





509 


TC74HC393AP/AF/AFN 





ABSOLUTE MAXIMUM RATINGS 


DC Inpat Voliage 
0.5 Vogts 










*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 


[Power Dissipation | Fy | S00(DIP)=/ig0(MFP)|_mW 
[Lead Temperature 10see | T,_| 30 





RECOMMENDED OPERATING CONDITIONS 


v 
v 
Tes 
0 ~ 1000(V,.=2.0V ) 
Input Rise and Fall Time . 0~ 5000 VQc=4.5V) 
0~ 400(Voc=6.0V) 









DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=—40 ~85°C UNIT 


ee ee, ee 
= =e 1c _ 


High-Level 
Input Voltage 























2.9 Lo 
Vin 4,5 _ 3. 15 ri 
6. 0 4,2 
0 
D 
0 


Low- Level Vv 2. 0.5 
Input Voltage IL i ; - 
2.0 1.9 : 
= Ion =-20uU A} 4.5 4,4 : 
6.0 5. 9 : 
[oi =-5,2mA 
Ion =—-5.2mA] 6.0 | 5.68 


2.0 
20 wA\ 4.5 
6.0 


High-Level 
Output Voltage 


o> + DO 










oo WwW!O O11 © 


E 
ol a es 
> 

G8 co 










Low-— Level 
Output Voltage 


SSS Se 
oe _— 


Coo =~] 

PO lpo polR Re Re 
o> oO 
| 
oof*7F e e 
CO 
Co CO 


—- | OO & 
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II 
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TC74HC393AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C) 


PARAMETER TEST CONDITION MIN. rol et UNIT 


Output Transition Time 


Propagation Delay Time 
(CLOCK-QA) 


Propagation Delay Time 
(CLOCK—QB) 


Propagation Delay Time 
(CLOCK—-QC) 





Propagation Delay Time 
(CLOCK-QD) 
Propagation Delay Time 
(CLEAR—Qn) 








Maximum Clock Frequency 













Ta= oC Ta=—40 ~85°C 
ree ne eer Wg | MINS] TYP. [ MAX. [ MIN, [MAX. |" 


25 ae 95 
Output Transition Time = 7 15 19 
16 


Propagation Delay Time toLH 
(CLOCK-QA) t DHL 


T 












| 
ip) 
— 
(oo) 














DE WID SE WID S rw 
SMNoloeunslouslouncle 
ee Mae Oe ee | 
Re DDI ee 
WOOlwon 
— — 
co Go GOjD —~ DO 
SH Dolo ® O 
no 
qo NO 
coma 


Propagation Delay Time 
(CLOCK—QB) 











Propagation Delay Time 
(CLOCK-QC) 


oO —> PO 


80 220 = 279 
29 44 a 90 ns 
21 oT os AT 


: = 18 30 








Propagation Delay Time 
(CLOCK-QD) 










Propagation Delay Time 


t 
(CLEAR-Qn) Pills 


; F Ze s) 
fVAX 67 a 
a 32 

Input Capacitance = 
i 
Note(1) Cpp is defined as = vat of the internal equivalent ee 1 — is calculated from the 


operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iocem=C pp * Vac fin tec 


Da — PID —S To 
ounce wo © 
| 
— on 
o1 Oo 
— 
i) an 
o> om) 
ey 
ow co 
aw Cc © 






Maximum Clock Frequency 





De Oo 
amo 





— 
FE 
: 
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oS 
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TC74HC423P/F 


TC74HC423P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


The TC74HC423 is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon 
gate C*MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs. 
One is A INPUT (Negative-edge input), another is B INPUT (Positive-edge input). These 
inputs are valid for slow rising/falling signal (ty;=tr¢=l sec). Because of schmitt- 
trigger input function. After triggering, Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "ZL" level CL 
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is 
effective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capacitor Cx ...... No limitation 

External resistor Rx ....... Vcc = 2.0V from 5K to 1M2 

Vec 2 3.0V from 1KQ2 to 1M 

|All inputs are equipped with protection circuits against static discharge or transient 
lexcess voltage. 


IFEATURES: 
©: HA OH SU OCE space Shaler us ese eg acer tpd=28ns (Typ. ) at Vcc=5V 


l- Low Power Dissipation ......... 
Standby State Icc=4uA(Max.) at Ta=25°C 
Active State Icc=200pA(Typ.) at Vcc=5V 


- Output Drive Capability ............... 10 LSTTL Loads 





- Symmetrical Output Impedance ..... |Ioq]|=Io,=4mA(Min. ) DIP16(3D16A-P) 
- Balanced Propagation DelayS ......cecceceees CpLH=tpHL 
- Wide Output Pulse Width Range ... Ee ee Ye au 16 

ak 
ABSOLUTE MAXIMUM RATINGS 
































PARAMETER SYMBOL MFP16(F16GC-P) 
Supply Voltage Range | Vcc | 0.507 V 
: eae PIN ASSIGNMENT 

DC Input Voltage VIN -0.5 - Vect0.5 V 

DC Output Voltage VOUT -0.5 .Vect0.5 V 

[Input Diode Current ItK +20 mA 

Output Diode Current Tox +20 mA 

DC Output Current LOuT 29 mA 

DC Vcc/Ground Current Icc +50 mA 

Power Dissipation Pn 500(DIP) * mW 

180 (MFP) 
Storage Temperature Tstg -65 % 150 
Lead Temperature 10sec | TL 300 


* 500mW in the range of Ta=-40°C%65°C and from Ta=65°C | 
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC423P/F 





TRUTH TABLE 





X : DON'T CARE 

















H INHIBIT 


BLOCK DIAGRAM 





Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 
(2) External diode Dx (CRAMPING DIODE) 


External capacitor is charged to Vcc level in the state of waiting, i.e. 
in no trigger state. Supply voltage is turned off then Cx is discharged 
mainly through internal (parasitic) diode. See figure. 

If Cx is sufficiently large and Vcc falls down rapidly, there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and Vcc falls down slowly, the 
rushing current is automatically limited and avoid the damaging of IC. 

The maximum value of forward current of parasitic diode is +20mA. [In the 
case of large Cx, limitation of falling down time of voltage supply is 

as follows 


tf 2 (Vcc - 0.7) + Cx/20mA 


(t¢ is the time from voltage supply turning of to level of voltage 
supply becoming 0.4 Vcc) 


In the case of "system is not satisfy the above condition", external 
CRAMPING DIODE is needed for protecting IC from rushing current. 
See figure. 
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1074HC423P/F 


SYSTEM DIAGRAM 





TIMING CHART 









VoH 





VoL 


VoH 
t +t You 
twourT twoutT wouTtty 
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TC74HC423P/F 


FUNCTIONAL DESCRIPTION 


(1) 


(2) 


(3) 


(4) 


Stand-by state 


External capacitor is fully charged to Vcc level in stand-by state. That 
means, before triggering, Qp, Qn transistors (connected to Rx/Cx node) are in 
off state. Two comparator that relate to timing of pulse, and two reference 
voltage supplier stops their operations. The total supply current is only leakage 
current. 


Trigger operation 


Trigger is effective in following two cases. Under the condition A INPUT is 
"L' level and B INPUT have falling down signal. Under the condition B INPUT is 
"H'" level and A INPUT has rising up signal. After trigger effective, comparator 
of Cl and C2 start operating, and Qn transistor is turned on. Then the charge of 
external capacitor discharges through Qn transistor. The voltage level of Rx/Cx 
node becomes lower. If voltage level of Rx/Cx falls to the internal reference 
voltage VrefL, output of comparator Cl becomes "L". That means flip-flop is 
reseted and Qn transistor turns off. At that moment Cl stops but C2 continues 
its operating. 
After turning off of Qn transistor, the voltage of Rx/Cx starts rising with the 
time constant of external capacitor Cx and resistor Rx. 
By triggering, output Q becomes "H" level, after some delay time of internal F/F 
and gate. It keeps "H' level even in the voltage level of Rx/Cx changed from 
falling to rising. When it reaches to the internal reference voltage VrefH, 
output of comparator C2 becomes "L" level and Q output becomes "L" and comparator 
C2 stops its operations. That means, after triggering the voltage level of Rx/Cx 
becomes VrefH, IC keeps its MONO STABLE STATE. In the case Cx-Rx are large enough 
and it could be ignored the discharge time of capacitor and delay in IC, the width 
of output pulse ty,(ouT) is as follows. 


tw(OUT) = 0.46 Cx Rx 


Re-trigger operation 


In the case another new trigger in MONO STABLE STATE, the trigger is effec- 
tive, if IC is in the condition charging capacitor. And the voltage level of Rx/ 
Cx falls down to VrefL level again. So that output Q keeps "H" level when next 
trigger comes in shorter time period than designed period by Cx Rx. In the case 
2nd trigger is very close to privious trigger, trigger is not effective, if 2nd 
trigger comes in the discharge cycle. The minimum time for effective 2nd trigger 
t,+,(min.) depends on Vcc and Cx. 


Reset operation 


CL is normally "H". If CLis "L", trigger is not effective because of Q 
output becomes "L" and trigger control F/F is reseted. And also transistor Qp is 
turns on and Cx is charged rapidly to Vcc level. This means if CL input becomes 
"L", IC becomes waiting state both in operating and non-operating state. 
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TC 74HC423P/F | 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER =| SYMBOL LIMIT 


| Input Voltage OvVcc V 
Output Voltage Vout 0. Vcc Vo 
Operating Temperature 


External (Vcc=2.0V) Rx 5K v 1M 9 
Resistor (V¢c>3.0V) 1K v1M 


PARAMETER 








































Input Rise and Fall Time 











Hi gh-Leve 1 










Input Voltage 





Low-Level 
| Input Voltage 


<j 

ke 

ce 
ON —& NH 
On O;o WwW © 












Zs 
High-Level Ioq=-20 uA 
Output Voltage VOH VIN= , — 6 5.9 
| (Q, Q Output) VIH or VIL eal rn Be s, ager 
20 
Low~ Leve 1 pee 
Output Voltage 6.0 











Oo © 
= 
| 


Oo © 
CY ° > ° 
Or © 


hb 
co 
Oo © 
No 
[o> 


(Q, Q Out put ) 


Input Leakage 
Current 
R/C Terminal 


Of f-State 
Current 


Quiescent I 
S CC 
upply Current 


Active-State e 


nN + 

ou 
i 
oo: 6 
Soo: °C 
C:6 <6 
Pe 


Vin=Vcc or GND 


Vin=Vec or GND 


Vin=Vcc or GND 


VOL 
VIL Io, =4mA ‘ 
IoL=" . 2mA : 





kb ee 
Supply Current R/Caxt=0.5V¢c 





nN — NHN 
Ow © 


: Per Circuit 


* 
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TC74HC423P/F 


AC ELECTRICAL CHARACTERISTICS (ty=t¢=6ns, Cy=50pF) 


TEST Ta=25°C Ta=-40085°C 
PARAMETER 
ee ee a Wi ee = ba 


Output Transition Time 
















Propagation Delay Time 


(A, B - Q, Q) 





Propagation Delay Time 
(CLR - Qs Q) 
Minimum Pulse Wdith 


(A, B) 














ns 



















Minimum Clear Pulse Width 


DEP NID HNYIDH NIDDK HID | 


aa 


Wolo n O;/ONO}O WO! ound on 








Minimum Clear Removal Time 





Of NM 
i) 





Output Pulse Width Error 
Between Circuits In Same 
Package 





Cx=100pF 


a 


Rx=1k 2 












Minimum Retrigger Time 
Cx=0.0l1uF 


Rx=1k®2 











Cx=0 
Rx=1kK”?? 

Cx=100pF 
Rx=LOkQ 


Cx=0.1luF 
Rx=100k2? 





Minimum Output Pulse Width 











Cc 
13) 














Output Pulse Width 


3 =) co 
nA n n n xe 








Input Capacitance 













Power Dissipation 


Capacitance i = 


hb 
S 
i om 
oO 
oO 
Hy 


Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Tcc(opr. )=Cpp: Vcc: fint+Icc'+ Duty/100+I¢cc/2 (per monostable) 
(Icc's Active Supply Current) (Dury: %) 
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TC74HC423P/F 


OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE Icc(opr.) TEST WAVEFORM 


(EXTERNAL RESISTOR(Rx)210kQ; twoyr=K* Cx*Rx ) 


(TYPICAL ) 





*: TRANSITION TIME OF INPUT WAVEFORM 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST, 


OUTPUT PULSE WIDTH CONSTANT K 


A 
6ns 6ns 
. 9 0% b 9 O% 
B 
10% 
AOD a Beg 6ns 


ae 90% 


CL EN 
Ea 


7 =a = tpHL 


50% 





 tyoutt trr 


10% ‘ 
tro phi 
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TC74HC423P/F 
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EXTERNAL CAPACITOR Cy (pF) 
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twOUT - Cx CHARACTERISTICS (TYP.) 


(s7) 200M, HIdIM aSTnd LNaLAO 
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TC74HC540AP/AF 
TC74HC541AP/AF 


OCTAL BUS BUFFER 
TC74HC540AP/AF INVERTING,3-STATE OUTPUTS 
TC74HCS41AP/AF  NON-INVERTING,3-STATE OUTPUTS 


The TC74HC540A/TC74HC541A are high speed CMOS 
OCTRAL BUS BUFFERs fabricated with silicon gate 
C’MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC540A is a non-inverting type, and the TC74 





HC541A is an inverting type. 

When either G1 or G2 are high, the terminal outputs are 
in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 7 


DIP20 (3D20A—P) 


20 


1 


FEATURES: MFP20 (F20GA—P) 
e High Speed Cece cece ene ens cer cccceecesens t pq=10ns(typ.)at Voc=5V 

¢ Low Power Dissipation s++++**++*+ IQo=4 4 A(Max.)at Ta=25°C TRUTH TABLE 

e High Noise Immunity ceterrrs+ see Vatu = Vnit 28% Voc (Min.) 

¢ Output Drive Capability -++++++++- 15 LSTTL Loads 

¢ Symmetrical Output Impedance -*- | Igy | =Igq, =6mMA(Min.) 

¢ Balanced Propagation Delays °*-::: toLH = tpH 


¢ Wide Operating Voltage Range *:- Voc (opr) =2V ~6V 
¢ Pin and Function Compatible with 74LS540/541 


i pedance 
> Yn HC541A 
Yneee HC540A 





PIN ASSIGNMENT 
TC74HC540A 


ont © Oo FP WS HY = 


9 
GND 10 


(TOP VIEW) 
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TC74HC540AP/AF 
TC74HC541AP/AF 


IEC LOGIC SYMBOL 


TC74HC541A 


TC74HC540A 
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TC74HC540AP/AF 
TC74HC541AP/AF 


ABSOLUTE MAXIMUM RATINGS 
DC Input Voltage 







*500mW in the range of Ta=_ 
—-A0°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—-10mW/‘C shall be applied 























ont 300m 
DC Output Current +35 mA 

DC V.,/Ground Current +75 mA 

PPower Dissipation |) | -s000DIP)+/1a0(MFP) | mW 


-65 ~150 
Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 


Input Voltage 
0 ~ 1000(V,,.=2.0V) 
O~ 500(Voc=4.5V) 
0~ 400(Voc=6.0V) 
























Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 





High-Level 
Input Voltage 


2.0 
High-Level Vix = Ton =~20H A} 4.5 





SOON SD & wh 


em re 1 OOO WO O11 © 





CO © 
co a) 
za ‘i 


Si 
w wl ee 


Oo |e jk 


uA 


au) 


ee 
mn 





Output Voltage ViyorVi ual 
Ig, =20 ll A A, 
Input Leakage Current pe ee NN cle ds 


lon =-—§ mA 4,5 
Ton =—7. 8mA] 6.0 
2.0 

Low-Level Ve F : 
Output Voltage ig a6 As T7 

Io, =7.8mA | 6.0 18 
3-State Output Vin 

log 

Off-State Current 
Quiescent Supply Current 
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TC74HC540AP/AF 
TC74HC541AP/AF 


AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 





























TEST Ta=25°C Ta=—40 ~85°C 
renavneas je vMeeh! CONDITION Voc | MIN. | TYP. MIN. [MAX. {UNIT 
2.0 60 = 
Output Transition Time TL 4.5 
tT 6.0 
2.0 = = 
Propagation Delay Time a = a - a 
COL 150 4, 5 oe Vi. 26 = 383 
ee sls 6. 0 = 14 22 | ~— | 2 | ae 
20) = 45 125 = 155 
ton. D0 4,5 = 14 25 = 31 
Output Enable time Rp =1kQ an - a ra - se 
tov 150 | 4.5 = Kg 33 — 4] 
6. 0 
t 2.0 
Output Disable time pLZ, RL =1kQ 30 | 4.5 
"phi 6.0 
Input Capacitance Cry 
Output Capacitance Cout 
Power Dissipation Capacitance | Cpp(1) ese 























Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iocopp=Cpp * Voce fix tcc /8(per bit) 
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TC74HCT540P/F 
TC74HCT541P/F 


TC74HCT540P/F OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
TC74HCT541P/F OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUTPUTS 


The TC74HCT540 and TC74HCT541 are high speed CMOS 
OCTAL BUS BUFFER fabricated with silicon gate C*MOS 
technology. 

This device may be used as a level converter for inter- 
facing TTL or NMOS to High Speed CMOS. The inputs are 
compatible with TTL, NMOS and CMOS output voltage 
levels. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HCT540 is non-inverting type. The TC74HCT541 
is inverting type. If either Gl or G2 are high, the 
terminal outputs are in the high-impedance state. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 











FEATURES: 
* Hin. SPCOd: -%.<c5-éewisneve we Sew Geters tpq=13ns (1540) at Voc=5V 
16ns (T541) 
* Low Power Dissipation ....... Icc=4uA(Max.) at Ta=25°C 
* Compatible with TTL outputs ........... ViH=2V (Min. ) 
| VtL=0.8V (Max. ) 
* “OU pUut..Draive ‘CapabLiLey - «wwe s70.666 6 4e ws 15 LSTTL Loads 
Symmetrical Output Impedance ..... | Loy| =Io_=6mA (Min. ) 
* Balanced Propagation DelayS ...ccecccccccees CoLHtpHL 


* Pin and Function Compatible with 74LS540/541 


NOTICE FOR APPLICATION 


It is prohibited to apply a signal to a bus terminal 
when it is in output mode. 
And when a bus terminal is floating (high impedance 


state), it is requested to fix the input level by 
means of external puil down or pull up resistor or 
BUS TERMINATOR IC (TC40117BP). 





TRUTH TABLE 


— 
bY 
oO 





: Don't Care 


\/ 
i 


Ld 
fj 
Ss 


Z: High Impedance 
HCT541 
HCT540 





i 
mse 
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TC74HCT540P/F 
TC74HCT541 P/F 





CIRCUIT DIAGRAM (Per Circuit) 


TC74HCT540 TC74HCT541 


feces 
= 





* 500mW in the range of 









































Supply Voltage Range -0.5%7 
rma a cae |e = a=-40°C ~ 65°C and from 
DC Input Voltage =O De NCOETO SS Ta=65°C up to 85°C derat- 
DC Output Voltage -0.5. Vect0.5 ing factor of -10mW/°C 
ss Naka ei a ea aaa shall be applied until 
Input Diode Current | +20 300mW 
Out put Diode Current +20 
DC Output Current +35 
DC Vec/Ground Current +70) 
Power Dissipation 500 (DIP) * 
180 (MFP) 
Storage ‘Temperature =65°°:1 50 
300 
Lead Temperature 10sec INPUT and OUTPUT 


EQUIVALENT CIRCUIT 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT 


Supply Voltage 








Input Voltage 











Output Voltage 











Operating Temperature 








Input Rise and Fall Time 
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TC74HCT540P/F 
TC74HCT541P/F 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 


High-Level 
Input Voltage 










a8) 
il 
No 
ui 

° 
oO 
i 
8) 
i 

1 
& 
© 
é 
ore) 
oi 
of 


K< 

he 

2 
ri 









uw 
er 
No 
© 
KK 
rg 



















4.5 
V 
Input Voltage ae 
5.5 
Vou 
Output Voltage V 
ih Ipq=—6mA 4.18} 4.31 4.13 
—! 1 Hi = I =20 A fs5 0.0 Oe no 0 1 
Low-Level Vor Vin=Vrq OF OL~4¥H 


Output Voltage 
Vi. To, =6mA 


3-State Output 
Off-State Toz 








VineViq OF Viz 






Current Vout="cc or GND 














Input Leakage 
Current 












Vin=Vec or GND 




















Quiescent 


Per Input: VIN=2.4V or 
0.5V 
Other Input: Vcc or GND 





Supply Current 





ea 
wm 


() 

oe 

~s 
\+ 
i) > on) 
© © 4 
> I+ 
on) t+ 
Oo 7) 






1S, oa ~~ 
wm in uw 





AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=t¢=6ns) 


Ta=25°C Ta=-40185°C 
PARAMETER SYMBOL| TEST CONDITION 


t 

a 4.5 15 
CTHL 

: 






Output Transition Time 







Propagation Delay Time TC74HCT540 













Propagation Delay Time TC74HCT541 


Output Enable Time 
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TC74HCT540P/F 
TC74HCT541P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL | TEST CONDITION Tareo © Ta=—40%85°C 


4.5] - 23 33 39 





omy 
a | 2 
a 











Power Dissipation 


TC74HCT540 
Cpp (1) 
TC74HCT541 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 





Capacitance 





is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 
Icc (Opr. \=Cpp * Vcc . fin + Icec/8 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


tony, “Tan, 


OUTPUT 
(AT POSITIVE PULSE) 
Y =e OUTPUT 


OUTPUT 


(AT NEGATIVE PULSE) OUTPUT 
y 
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TC74HCT540P/F 
TC74HCT541 P/F 





Icc(Opr.) TEST CIRCUIT 


TC74HCT540 


The other inputs are connected Vcc 


line or GND line. 


| Test circuit of the TC74HCT541 is the same as this. : 
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TC74HC563AP/AF 
TC 74HC573AP/AF 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC563AP/AF INVERTING 
TC74HC573AP/AF NON-INVERTING 


The TC74HCo63A and TC74HC573A are high speed 
CMOS OCTAL LATCH with 38-STATE OUTPUT 
fabricated with silicon gate C*MOS technology. 

They achive the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8—bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input(OE). 

When the OF input is high, the eight outputs are in a 
high impedance state. 

The TC74HC563A has inverting outputs, and 
TC74HC573A has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 


DIP20 (3D20A—P) 


20 


1 
MFP20 (F20GA—P) 





FEATURES: 

© High Speed srrestsseresseesseeeeeeeeeeees tog =18ns(Typ.)at Voc=5V 
* Low Power Dissipation °+++++++++++ IQg=4 4“ A(Max.)at Ta=25°C 
¢ High Noise Immunity VatH = Vn 28% Voc (Min. ) 
¢ Output Drive Capability ----++:+---- 15 LSTTL Loads 

¢ Symmetrical Output Impedance °* | Igy | =I¢, =6mA( Min.) 

¢ Balanced Propagation Delays toLH = tpHL 

¢ Wide Operating Voltage Range -** Voc (opr.)=2V~6V 

¢ Pin and Function Compatible with 74LS563/573 


PIN ASSIGNMENT 


TC74HC563A 





mo ON Dm OO fS& WH —- 


— 
Se 


TRUTH TABLE 


TC74HC573A 


De Q(HC573A Q(HC5E3A 
xt zi zs 
xX | Om, | Oy | 
ce 


Ia 
EH ae 
X -: Don't Care 


Z : High Impedance 


0,(0,) : Q(Q) outputs are latched at the 
time when the LE input is taken 
to a low logic level. 


oOo AN OO F&F WH — 
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TC74HC563AP/AF 


TC74HC573AP/AF — 


IEC LOGIC SYMBOL 


TC74HC563A TC74HC 573A 





SYSTEM DIAGRAM 


TC74HC563A 
DO D1 D2 D3 D4 D5 D6 D7 


DQ DQ DQ DQ DQ DQ DQ DQ 
a a | | | | | 
Le—D> 
\/ »/ \/ \/ \/ / / \/ 


OE I 
Q Q7 


TC74HC573A 
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TC74HC563AP/AF 
TC74HC573AP/AF 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE 
Supply Voltage Range 


















*500mW in the range of Ta= 































DC Input Voltage Vin V A Ra ete ae 
DC Output Voltage == |_—-Vour V -10mW/°C shall be applied 
Input Diode Current Lik +20 mA until 300m W. 
lo £2) mA 
215 


[Power Dissipation |) _| _S00(DIP)+/180(IFP) 
=65 ~ 151 
Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 


Input Voltage 
Output Voltage 
Operating Temperature —40 ~ 85 

0 ~ 1000(V,.=2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Voc=6.0V) 










; 





Input Rise and Fall Time | ty, te 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—40 ~85°C 
PARAMETER (|SYMBOL TEST CONDITION TYP. MAX. MIN, [MAX UNIT 
V 


High-Level 2.0) Lo 1.5 
Input Voltage Vin 4,5 3.15 3.15 
P s 6.0) 4.2 4.2 


















Low-Level 
Input Voltage 












High-Level 
Output Voltage 








ot > 
oO OO Wom O1 © 
Core 










0. 0.1 0.1 
Low-Level : ; V 
Output Voltage ; : 

0.17 0. 26 0. 33 

o) = | owl os] = | oss 

3—State Output VIN =Vin or Vit ite xe 
Off—State Current Vout =Vcc or GND *0.5 =5.0 A 
inp Leakage Curren Vin =Veo or GND [6.0] =| =) S07) — 0] “ 
Quiescent Supply Current Vin =Voc orGND [60] - | ~ | 40 [ - | 40.0 _ 


TC74HC563AP/AF 
TC74HCS73AP/ AF 





TIMING REQUIREMENTS (Input t-=ts=6ns) 














Ta=25°C Ta=—40 ~85°C 
| PARAMETER | ssyMBoL TEST | TEST CONDITION -y— TYP LIMIT LIMIT UNIT 


— Pulse a can ; i a 
(LE) WH) 
Minimum Set-up Time 
(Data) ; 
Minimum Hold Time 
th - 
(Data) a 


oo 


5 
3 
o 


o1 ol ol 





AC ELECTRICAL CHARACTERISTICS(Input t-=t;=6ns) 


TEST Ta=25 = Ta=—40 ~85°C 
Fe CONDITION CMIN. [MAX, |S" 


' 30 aatcae 
Output Transition Time ae 50 5 | : : | 
if 


tou 
a 





















Propagation Delay Time 
(LE-Q, Q) 







Propagation Delay Time 
(D-Q, Q) 














Output Enable time | yp Eko - 995 
45 
= 38 
155 
Output Disable time 31 
: 21 26 
i i 
Output Capacitance | - = F 
Power Dissipation C ppt) TCT4HC563A fe ee MO ee elt Gee 
Capacitance pt LT C74HC573A (eae ey cs el 


Note(1) Cpp is defined as the value of the internal equivalent capacitance wich is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Ic @pp= Crp ° Voce fn t+Icc /8(per Latch) 
And the total Cpy when n pcs. of Latch operate can be gained by the following equation: 
Cpp(total)=33+16*n (TC74HC563A) . 
Cpp(total)=33+18 en (TC74HC573A) 
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TC 74HCTS63P 
TC 74HC1T573P 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT (TTL INPUT LEVEL) 


TC74HCT563P INVERTING 
TC74HCT573P NON-INVERTING 


The TC74HCT563 and TC74HCT573 are high speed CMOS 
OCTAL LATCH with 3-STATE OUTPUT fabricated with silicon 
gate C*MOS technology. 
|These devices may be used as a level converter for in- 
terfacing TTL or NMOS to High Speed CMOS. The inputs 
are compatible with TTL, NMOS and CMOS output voltage 
levels. 

They achieve the high speed operation similar to equiv- 
alent LSTTL while maintaining the CMOS low power dis- 
sipation. 

These 8-bit D-type latches are controlled by a latch 
enable input(LE) and a output enable input(OE). While 
the LE input is held in high level, the Q outputs will 
follow the data input precisely or inversely. When 

the LE is take low, the Q outputs will be latched pre- 
‘cisely or inversely at the logic level of D input data. 
While the OE input is at low level, the eight outputs PIN ASSIGNMENT (TOP VIEW) 
will be in a normal logic state (high or low logic 
level) and while high level the outputs will be in a 
high impedance state. 

The application designer has a choice of combination of 
inverting and non-inverting outputs. 

The three-state output configuration and the wide choice 
of outline will make the bus-organized system simple. 
All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP2Z0( 3D2Z0A~P) 





TCY4HCT568 
FEATURES: 
High Speed ..... tpd=20ns(Typ.) (Vcc=5V) 


Low Power Dissipation Icc=4uA(Max.) (Ta=25°C) 


Compatible with TTL outputs ........... Vyy=2V(Min.), 
Vy{p_=0.8V(Max.) 


TC74HCT573 


OF 1 
2 
8 
4 
5 
6 
"7 
8 
9 
10 


Output Drive Capability .... iee'ee'e Lo: bolle. Loads 
Symmetrical Output Impedance .......... | Ion |=IoL=6mA 
Pin and Function Compatible with 74LS563/573 





TRUTH TABLE 


q (HOTS73 ) 
HZ 


HZ 


-. X 1 DON'T CARE 
HZ: HIGH IMPEDANCE 


n:Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT 
IS TAKEN LOW LOGIC LEVEL. 
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TC74HCT563P 
TC74HCT573P 


LOGIC DIAGRAM 


TC74HCT573 






TCV4HOCTS6OS 


oS +-<_p x<hs 8 


LE ENS qd >—{ >o-aA> 





ABSOLUTE MAXIMUM RATINGS 


output psode current | tox | #20 | ma 
Fs 







* 500mW in the range of 
Ta=-40°C~65°C and from 
Ta=65°C up to 85°C 
derating factor of -10mW/°C 










shall be applied until 
300mW. 


‘ o2 
£20 
Power Dissipation | Py | 500% 
Storage Temperature -65~150 
Lead Temperature (10 sec) 
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TC74HCT5S63P 
TC74HCT573P 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


Input Voltage VIN 
Output Voltage 











Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL| TEST CONDITION 
[raver | noo. 


4.5 
High-Level 


Input Voltage 


Low-Level 
Input Voltage 


High-Level 
Output Voltage 


Low-Level 
Output Voltage 


3-State Output Vin=Vig or Vqz 
Off-State - 


Current Vout=Vcc or GND 


Quiescent 


Per input: V[N=2.4V 
° or 0.5V 


Supply Current 
Other input:VCC or GND 
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TC74HCT563P 





TC74HCT973P 


AC ELECTRICAL CHARACTERISTICS (CL =50pF, Input tr=t£=6ns) 


P 
ARAMETER SYMBOL] TEST CONDITION es 
tTLH 4.5 
| Output Transition Time : 
CrHt, 
Propagation Delay Time]. jas 
4.5 


(LE a Q, Q) 


| Propagation Delay Time 45 
(D - Q, Q) 
Minimum Pulse Width 45 
(LE) 
Minimum Set-up Time 
Minimum Hold Time —h 4.5 
-S 
3-State Output Rp=Lko it 
Enable Time 
ae tpLZ 
3-State Output P Rp=1ko 
Disable Time CpHZ 


Input Capacitance | CIN | 


rj 
= 


=25°C Ta=-40V85°C 
MIN 


mA 












be 
Sa! 
j4 
Oo 


STE 
: 


we) N 
Ko a ~~ 
Lo lo 4 = 
Wn wn No 
Pa 





bent 





Output Capacitance COUT 
Power Dissipation TC74HCT563 


Capacitance TC74HCT573 


> 
e 
uw 
NO te 
ier! ON 00 
ke Uo Wo 
© ~~ or! 1S] - 


I bE} os = 
cp) (o>) & Se! 


> 


~ ia 
re © 
| at 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer 
to Test Circuit). 


Average operating current can be obtained by the equation hereunder. 


Icc(Opr.)=Pp - Vcc - fin + Icc/8 (per Latch) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


trptH, *THL, *pLH, *pHL 


tpZH 





UpHZ 


3.0 V 


OV 


VoH 


Vou 


VoH 


VoL 


3.0V 


OV 


VOoH 


TC74HCT563P 
TC74HCTS73P 








6ns 6ns 
3.0 V 
D 
a OV 
3.0 V 
LE 
—— OV 
Vou 
Q, 
134V 
a ve 
Vou 
Q 1.3V 
V 





(NOTE ) 
EACH FLIP-FLOP SHALL BE SET HIGH WHEN 


SWITCH IS CONNECTED TO GND LINE AND 
IT SHALL BE SET LOW WHEN SWITCH IS 
CONNECTED TO Vgq LINE. 
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TC74HCT563P 
TC74HCT573P 





Icc(Opr.) TEST CIRCUIT 


ALL OUTPUTS 


OPEN 
6ns 6us 
y 
90% Be 
INPUT 
10% GND 
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TC 74HC564AP/AF 
TC74HC574AP/AF 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HC564AP/AF INVERTING 
TC74HC574AP/AF NON-INVERTING 


The TC74HC564A and HCd74A are high speed CMOS 
OCTAL FLIP-FLOPs’ with 3-STATE OUTPUT 
fabricated with silicon gate C°MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8—bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HC564A has inverting outputs, and the TC74 
HC574A has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP20 (3D20A—P) 


20 


' 
MFP20 (F20GA—P) 


FEATURES: 
¢ High Speed fyax=62MHz(Typ. at Vog=0V 





¢ Low Power Dissipation Ioc=4 A(Max.)at Ta=25°C 
¢ High Noise Immunity serrrrsrsets** Vage = Vag 28% Voc (Min.) 
¢ Output Drive Capability 15 LSTTL Loads 

¢ Symmetrical Output Impedance °*: | Ip4| =Iq, =6mA( Min.) 

¢ Balanced Propagation Delays toLH = tpHL 

¢ Wide Operating Voltage Range -: Voc (opr)=2V~6V 

¢ Pin and Function Compatible with 74LS564/574 


PIN ASSIGNMENT 


TC74HC564A 





TRUTH TABLE 


TC74HC574A 


X .- Don't Care 
Z :High Impedance 
Q,(Q,) : No Change 


oOo On moo F»& W HY —- 
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TC74HC564AP/AF 
TC74HC574AP/AF 


IEC LOGIC SYMBOL 


TC74HC564A 


TC74HC574A 





540 








TC74HC564AP/AF 
TC74HC574AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 


























Voc Qe ot «500m W in the range of Ta= 
V [ “(5-2 eG VW -40°C~ 65°C, From Ta=65°C 
IND et ee ee See to 85°C a derating factor of 















DC Output Voltage 
Input Diode Current 


-10mW/°C shall be applied 
until 300m W. 











Vour | =0:5°= Vee 50:5 


i +20 | oma 



































lox +20 
DC Output Current - +25 
DC Vo-/Ground Current +50 
500( DIP) «/180(MFP) 
=65--~ 150 








300 


RECOMMENDED OPERATING CONDITIONS 


[PARAMETER Svar VALUE 
Voc ams 
Vi 1~ Vex v 





Operating Temperature C 
0 ~ 1000(Vec=2.0V ) 
Input Rise and Fall Time 0~ 5000 Voc=4.5V) 
0~ 400(Vec=6.0V) 
























High-Level 
Input Voltage 


















Low-Level 
Input Voltage 






























High-Level 
Output Voltage 






























Low-Level 
Output Voltage 





VoL 








ee OO CO WO OT © 











3-State Output Vin =Vyy or Vi. 


Off—State Current log Vout =Vcc or GND 6.0 
eG.) 
om 











Input Leakage Current lin Vin =Vcc or GND 


Quiescent Supply Current Vin =Vecc or GND 





TC74HC564AP/AF 
TC74HC574AP/AF 


TIMING REQUIREMENTS (Input t-=ts=6ns) 
Ta=25°C Ta=—40 ~85°C 
| PARAMETER SYMBOL TEST CONDITION Vol TYP. | LIMIT LIMIT UNIT 
7 


ee Pulse Width cee ; : 
(CK) two) 6 0 13 16 
Minimum Set-up Time 7 a a 
ie) 13 16 
Minimum Hold Time t 
(Dn) h 1 
a 
Clock Frequency 4.5 - 5 
6. 0 36 28 


AC ELECTRICAL CHARACTERISTICS(Input t,-=t;=6ns) 


TEST Ta=25 ce Ta=—40 ~85°C 
| PARAMETER caning Cr Ve) mee 


5 5 
Output Transition Time 50 ; t - 
a iat 
50 - 
Propagation Delay Time 
(CK-Q, Q) ai i 
150 ‘i i 38 48 
: : 19 33 4] 
48 125 155 


0 = 12 21 26 
ml Z 60 165 = 205 
_ 


34 125 f= | 
17 25 
15 2] 
17 5 
" 50 24 
36 59 28 
| 
=a 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Toc @pp =C pp * Voce fp tl /8(per bit) 
And the total Cpp when n pes. of Flip Flop operate can be gained by the following equation: 
Cpp (total) =39+15 * n 




















ns 





ae 
Output Enable time bpZL R,p=1kQ mes 
t oz 2 


\eceeah 
pore 
He 





De DOS > 





Output Disable time : 
tonz 


Maximum Clock 
Frequency 


{MAX 
Input Capacitance 





OMIM O11 Mj @ & 








a eS bh 
fom) 





Output Capacitance Cour 
Power Dissipation Capacitance | Cpp(1) 
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TC74HCT564P 
TC74HCT574P 





OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT (TTL INPUT LEVEL) 


TC74HCT564P INVERTING 
TC74HCT574P NON-INVERTING 


The TC74HCT564 and TC74HCT574 are high speed CMOS 
OCTAL FLIP-FLOP with 3-STATE OUTPUT fabricated with 
silicon gate CMOS technology. These devices may be 
used as a level converter for interfacing TTL or NMOS 
to High Speed CMOS. The inputs are compatible with 
TTL, NMOS and CMOS output voltage levels. These ICs 
achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
These 8-bit D-type flip-flops are controlled by a clock 
input(CK) and a output enable input(OE). On the posi- 
tive transition of clock, the Q outputs will be set 
precisely (HCT574) or inversely (HCT564) to the logic 
state that were setup at the D inputs. While the OE 
input is at low level, the eight outputs will be in a 
normal logic state (high or low logic level), and 
while high level, the outputs will be in a high imped- 
ance state. The output control does not affect the PIN ASSIGNMENT (TOP VIEW) 
internal operation of flip-flops. That is, the old 
data can be retained or the new data can be entered 
even while the outputs are off. The application engi- 
neer has a choice of combination of inverting and non- 
inverting outputs. The 3-state output configuration 
and the wide choice of outline will make the bus- 
organized systems simple. All inputs are equipped with 
protection circuit against static discharge or tran- 
sient excess voltage. 


DIPZO(3D2Z0A-P) 





TOV4HCT5S64 


: 


FEATURES: 
High Speed £MAX=41MHz(Typ.) (Vcc=5V) 
Low Power Dissipation Icc=4uA (Max .) (Ta=25°C) 


Compatible with TTL outputs Vip=2V(Min.), 
VyL=0.8V(Max.) 


TC’V4HCTS7 


Output Drive Capability 15 LSTTL Loads 
Symmetrical Output Impedance | Log |=To_=6mA (Min. ) 
Pin and Function Compatible with 74LS564/574 


OB 
DOs 
D1 
D2 
TRUTH TABLE 

D3 
INPUTS OUTPUTS me 
D5 

Q(HCT574) | Q@(H#cT564) 
a Te 
. DY 

: HIGH IMPEDANCE 
ae ad (ee 











: NO CHANGE 
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TC74HCT564P. 
TC74HCT574P © 





LOGIC DIAGRAM 


TC74HCT5S74 





cx #Bo qd >— >o—-a > 


08 ~-d>>o<D 


TC7V4HCT5S64 


on “Ge <b> § 


0K Afo-d>—f>o-d> 


68 >to 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 


Supply Voltage Range 







SYMBOL RATING UNIT 







V 7 
DC Input Voltage -0.5~-Vect0.5 
ee) 
P 





Bus Terminal Voltage Vi/0° | -Os5eVectr0 zs 










Output Diode Current 








DC Output Current 









fox [320 [ms 
DC Vcc/Ground Current 
|Power Dissipation 


Storage Temperature 
| Lead Temperature (10 sec) 








mW 








IN 
OK 
C 
L 
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Pics [=a.7 [vd 





V 
V 
V 
mA 
mA 
mA 
mA 
=e 


500mW in the ragne of 
Ta=-40°C~65°C and from 
Ta=65°C up to 85°C derating 
factor of -l0mW/°C shall be 
applied until 300mW. 


TC74HCT564P 
TC74HCT574P 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT UNIT 
Input Voltage VIN ae 


Output Voltage 


























Operating Temperature 











Input Rise and Fall Time 







DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL 
ViIn=Vin or Toq=-20pA A. 5:)' 4.4 


High-Level pom 
us 4.18 


VIH 
Input Voltage 
VIL 
vor 
. Vin=Vtq or | Lon=20uA | 4.5 
OL 
VIL To, =6mA 45 
loz 
Icc 
i 













TEST CONDITION 









Low-Level 
Input Voltage 






High-Level 
Output Voltage 







Low-Level 
Output Voltage 






3-State Output 
Off-State 










Current 
Input Leakage = D 


VIn=VtH or VIL 
Vout=Vcc or GND ; 


| Ic | Vin=Vcc or GND 5.5 


Per input: VIN=2.4V or 
0.5V 


Quiescent 







Supply Current 





Other input:Vcc or GND 
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TC74HCT564P 
TC74HCT574P 





AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input a eo =6ns ) 


PARAMETER SYMBOL| TEST CONDITION Tas23 0 | fan25°c | Ta=-40v85°C : UNIT 
MIN. | MAX. 
CTLH 
Output Transition Time 
CTHL 
=| Pelee 










Propagation Delay Time 


(CLOCK - Q) 






Maximum Clock 









Frequency 





Minimum Pulse Width 
(CLOCK) 





Minimum Set-up Time 





Minimum Hold Time ns 


3-State Output CpZL 


Enable Time tpZH 





3-State Output CoLZ 


Disable Time CpHZ 


Input Capacitance cry | 
Output Capacitance COUT 








Quiescent TC74HCT564 
Cpp (1) 
Supply Current 
| j revaucs74 | 


Note (1): Cpp is defined as the value of internal Kno A es capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Icc(Opr.) =CPD -Vec* fin+Icc/8 (per Flip-Flop) 
And the Cpp when N pes of FLIP-FLOP operate, can be gained by the following 


equation. ¢,)(TOTAL)=40 +20 xN [pF] (TC74HCT564) 
Cpp(TOTAL)=37+20xN [pF] (TC74HCT574) 
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TC74HCTS64P 
TC74HCT574P 





SWITCHING CHARACTERISTICS TEST WAVEFORM 








tonH, tpHL, ts, th, tw fMAX. 
6ns 6ns 
aM 3V 
a ie | ea 
is D 50% 
| 
OV | | OV 
| 
H 
| 
a V ! —— SV 
90% S 
CK 50% | 
OK ‘ 1.3V 
10% i OV 
OV 
tw(H) 
Q Vo 
90% Sere eee ae H 
Q 13V m3 
Q, 
10% V 
i t Vou OL 
0 pHL 
tTHL CLOCK DUTY : 50% 
Vou co Jal 
90% fMax 8 Tox 
Q 1.3V 
10% Vv 










BV 
OB 
oy (NOTE ) 
VoH 
OUTPUT 
Von 
VoH 
(NOTE) 
OUTPUT 


EACH FLIP-FLOP SHALL BE SET HIGH WHEN 
SWITCH IS CONNECTED. TO GND LINE AND 

VOL IT SHALL BE SET LOW WHEN SWITCH IS 
CONNECTED TO Vgg LINE. 


UpZH tpHZ 
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TC74HCT564P 
TC74HCT5 74P 





Icc(Opr.) TEST CIRCUIT 





ALL OUTPUTS 


OPEN 
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TC74HC5S90P 


TC74HC590P 8-BIT BINARY COUNTER/REGISTER WITH 3-STATE OUTPUTS 


The TC74HC590 is a high speed CMOS 8—bit counter/register fabricated with silicon 
gate CMOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. The internal counter counts 
at positive edge of Counter Clock (CCK) when Counter Clock Enable (CCKEN) is held "L" 
\level. If Counter Clear (CCLR) is held "L", the internal counter is cleared 
asynchronous to clock. Data of the internal counter are loaded to register at posi- 
tive edge of Register Clock (RCK) and Outputs are controlled by Enable Control (G). 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 






















FEATURES 





* High Speed ...ccceecseesee fyax=36MHz(Typ.) at Voc=5V 
* Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VNTH=VNIL=28% Vcc(Min.) 


* Output Drive Capability .... 10 LSTTL Loads (For RCO) 
15 LSTTL Loads (For QA‘ QH) 


Tou] =Io,=6mA (Min. ) 
For QA%™ QH Output 
| Toq|=Io,=4mA (Min.)For RCO Output 





* Symmetrical Output Impedance ..... 


* Balanced Propagation DelayS ...+eseeeeeeees tyoLHttpHL 


* Wide Operating Voltage Range ....... Vcec(Opr.)=2V 7 6V 1 


Pin and Function Compatible with LSTTL(74LS590) DIP16(3D16A—P) 


ABSOLUTE MAXIMUM RATINGS 














Supply Voltage Range Vcc -0.5%7 

DC Output Voltage VOUT -0.5% Voct0.5 V 

Input Diode Current mA | 
Icc 








PIN ASSIGNMENT 






















Output Diode Current +20 


Iout 


Pp 








+35 for QAVQH 
+20 for RCO 


+70 
500* 


DC Output Current 








DC Vec/Ground Current 








Power Dissipation 




















Storage Temperature TsT@ -~65 150 


Lead Temperature 10sec 


* 500mW in the range of Ta=-40°C%65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 


(TOP VIEW) 
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TC74HC590P 


TRUTH TABLE 


a oe FUNCTION 
ROK GOREN 


| cock | 
: 
X: Don't care 


RCO = QA’ * QB + QC? + QD? + QE! + QF! + QG! + QH’ 
(QA' VQH': Internal outputs of the counter) 


ie 
xX 
xX 
x 
Xx 


ree fe 


fenaddae 
ree 





BLOCK DIAGRAM 


8-BIT 
BINARY COUNTER 


3-STATE 
BUFFER 
15/1 [2 [3 14 5/6 {7 


Qn 2B Aq Ap Ap Ap Aq Ay 


bn re EE ee Ee CER AEE 
OUTPUTS 
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TC74HC5S90P 


LOGIC DIAGRAM 
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a) ES) EE CEES ERTS 
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wet Im 
or joi 
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es 
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|e 
ne AD 
A OO 
| 
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Mm 
a 0} 
YY” : 
aa | 
© 
oO 
Ts 
Onan, 
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\V 
OQ) 


So 
Do 
Do 
So 


OE 
OF 


o Q 
ass ass 


CCK 
OB 


CGS 
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| ! 
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| 
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! | | IMPEDANCE 
COUNTER CLEAR 
INHIBIT COUNT 
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TC74HC590P 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT UNIT 


Supply Voltage 








Input Voltage 








Output Voltage 





Operating Temperature 








Ov1000 (Vec=2.0V) 
Input Rise and Fall Time 0 500 (Vcc=4.5V) 


0~ 400 (Vcc=6.0V) 


DC ELECTRICAL CHARACTERISTICS 


R 


High-Level 
Input Voltage 


ON & NM 
OW © 


Low-Level 
Input Voltage 











High-Level I oy=-6mA 


Output Voltage | Toq=-/7. 8mA 
Toyq=—-4mA 
Ioy=-5.2mA 














To, =20nA 


Low-Level 





Output Voltage 





260 
4.5 
6.0 
2.0 
4.5 
6.0 
4.5 
6.0 
4.5 
6.0 
2.0 
4.5 
6.0 
4.5 
6.0 
4.5 
6.0 








3-State Output 
Off-State Vout=Ycc or GND 
Current 








Input Leakage = 
: P 6 Vin=Vcc or GND 
urrent 





iescent 
oy VineVcc or GND 





Supply Current 
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TC74HCS90P 


AC ELECTRICAL CHARACTERISTICS (ty=tg=6ns, Cy=50pF) 


PARAMETER SYMBOL 








Ta=25°C 


| 
A) 
Il 
j 
if 
i) 
e 
CO 
n 
3° 
OQ 


TYP. | MAX. 


Ss 
H 
Z 











































































ene 
Output Transition Time °TLH 2.0 25 60 75 
) 4.5 7. 12 15 
- “TH 6.0 6 | 10 13 
2.0 30 75 95 
Output Transition Time CTLH 45 3 15 19 
(RCO) “THL 6.0 7 8 16 
Propagation Delay Time CpLH 2.0] - 300 
(CCK = RCO) tpHL : : - is 
Propagation Delay Time 2.0) - ~ 250 
— t 
(CCLR - RCO) pLH a : 
vu ae + 
Propagation Delay Time CpLH 2.0 225 
(RCK - Q) tpHL se of 
2.0 3 
Maximum Clock Frequency | fax 4.5 16 
6.0 19 
Minimum Pulse Width tw(H) — 160 
(CCK, RCK) tw(L) a a 
: 2 
Minimum Pulse Width : ‘ ; 2 
secre) sats 6.0 43 
Minimum Removal Time 2.0 = =) 
— Crom 4.5 ; — 5 
(CLEAR) 6.05). ~ * 5 - 5 
Minimum Set-up Time : fe - = a 
(CCKEN — CCK) = ap 2 a 
Minimum Set-up Time ee = oe os 
COG RCE) 6.0 27 | 42 52 
266 5 5 
Minimum Hold Time A.5 5 5 
6.0 5 5 
3-State Output 2.0 68 135 170 
Enable Time i a : 
3-State Output oe 3 ae Be 
Disable Time iG 19 2% 33 








UNIT 


TC74HC590P 





AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL | TEST CONDITION 


Input Capacitance 












Power Dissipation C 
Capacitance | an 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 


Test Circuit). Average operating current can be obtained by the equation 


hereunder. _ : 
Toc (Opr-) =Cpp * Veg * fry tlc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TC74HC590P 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


ty(L) 
Vac 
CCLR 
GND 
G 
VoH 
RGO 
Vou 
trem QA~QH 
tyLH Vaca 
CCK 
GND 


QA~QH 





Icc(Opr.) TEST WAVEFORM 


Q OUTPUTS 
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TC74HC592P 


TC74HC592P = 8-BIT BINARY COUNTER WITH INPUT REGISTER 





The TC74HC592 is a high speed CMOS 8-bit register/counter fabricated with silicon 
gate CMOS technology. 


It achieve the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 

The internal counter counts at positive edge of Counter Clock (CCK) when Counter Clock 
IEnable (CCKEN) is held "L" level. 

If Counter clear (CCLR) is held "L", the internal counter is cleared asynchronous to 
clock. 

Input AVH are loaded to register at positive edge of Register Clock (RCK), and 
register outputs are loaded to Counter when Counter Load (CLOAD) is held "L" level. 


All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 






















FEATURES 


* High Speed ..ceeeeeecceees Fyay=38MHz(Typ.) at Voc=5V 
* Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C 
- High Noise Immunity ......... Vyyq=Vy71=28% Vec (Min.) 
¢ Output Drive Capability .............. 10 LSTTL Loads 


¢ Symmetrical Output Impedance .... 





Toy] =Lo.=4mA (Min. ) 
e Balanced Propagation Delays Or er tpLH+tpHL 
* Wide Operating Voltage Range ....... Vcoc(Opr.)=2V 7 6V 
Pin and Function Compatible with LSTTL(74LS592) 


ABSOLUTE MAXIMUM RATINGS DIP16(3D16A—P) 


| PARAMETER SYMBOL VALUE 





-0.5% 7 


: : amis = PIN ASSIGNMENT 
DC Input Voltage VIN -0.5 v Vect0.5 


DC Output Voltage a VOUT i. -0.5 1. Vect0.5 


Supply Voltage Range 











Input Diode Current IIK 





Output Diode Current | Iox 





DC Output Current Tour 








DC Vec/Ground Current Icc 





Power Dissipation | Pn 500* 





Storage Temperature Tstg -65 % 150 








Lead Temperature 10sec tL 


* 500mW in the range of Ta=-40°C%65°C and from Ta=65°C (TOP VIEW) 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 
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TC74HC592P | 


TRUTH TABLE 


. INPUTS 
—— FUNCTION 
RoK | GLOAD | GoLR | COKEN 
H 





NO COUNT 
NO COUNT 


X: Don't care 
RCO=QA' © QB' © QC! * QD' « QE’ © QF' « QG' + QH' 
(QA'VQH'; Internal outputs of the counter) 





BLOCK DIAGRAM 


INPUTS 
o----*- —+-—‘-—  - - sh 


Ay BO. SD Bo G- oH 


8-BIT REGISTER 


8-BIT BINARY 
COUNTER 
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TC74HC592P 


LOGIC DIAGRAM 


CCKEN cies a (aaa E 
és E 


Rck U 






eck U >o 


a) 


CCK’ i 
: ee 


TC 
TD 


$B 













p> $0 





oC 


TE 


DU 

oD 
EO 

OE 
FO 

oF 
GU 

oa 
HU 

OB 
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09S 


CCLR 


CCKEN 


CLOAD 


RCO 


RESISTER DATA LOAD 
STORE 


WLLL 
ZILLI LLL LLL LLL LLL LLL. 
LILLIE. 
GIELLUME 
OLLI I PII 
WLLL IL ILIA L PLA I TIT IT PAT LI IDL IA III LI I IDI 


OSS 


ROR 29S R04 £2455 O 1 Kn 3 0 a 29K £53 £958 #253 


A 


LEAR COUNT HOLD 
TO COUNTER COUNTER C 


LYVHO ONIWIL 


d26S9HPLIL 





TC74HC592P 


INPUT and OUTPUT 


RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 



















Supply Voltage 2% 6 


Input Voltage 








Output Voltage 


INPUTS 








Operating Temperature 








0v1000 (Vcc=2.0V) 
0 ~ 500 (Vcc=4.5V) 
0 400 (Vcc=6.0V) 






Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION etl wae! : Parat0us)-C UNIT 
eee ee 


High-Level 
Input WG es 





Low-Level 


Input Voltage 








TAy=—-20nA 
High-Level OH 





Output Voltage Ioy=—-4mA 
ton see 








In, =20uA 
Low-Level Vin=ViH ve 





Output Voltage or VIL Io, =4mA 


L6L=2 ° 2mA 








OY QU, eee Da ele ae ee aes ca 
oO }O UWIOMmo, oOo NASOMW Oo uN oO;oun 


Input Leakage 


Current Vin=Vcc or GND 


a a et 


Quiescent e 
Vin=Vec or GND 





Supply Current 


561 





TC74HC592P 


AC ELECTRICAL CHARACTERISTICS (t,=t¢=6ns, C.=50pF) 


PARAMETER SYMBOL peas parece a UNIT 
. 30 75 
8 15 


Hi 
eb) 
] 
| 
S 
oi 
Ps ° 
) 


95 
19 


Output Transition Time 


OV & bd 
© 


Propagation Delay Time 


(CCK - RCO) 


NP NY] DW & NO A & NH 
ee e# #©@ e- oe  @® 
OM OO WOO WTNO;/OMN COO NOouUdoun oo un 
fF © 
on © 
Oo 
NN OO 
rh © 


Propagation Delay Time 
(CLOAD - RCO) 





Be 





| Propagation Delay Time tL ; oe 
CCLR — RCO 

( ) ; 52 

450 


Propagation Delay Time 


CLOAD="L" 





(RCK - RCO) 











Maximum Clock Frequency 


90 

77 
A, 9 3%2 
22 34 18 MHz 
26 42 21 


Fh 
> 
PA 
ND FNID LN 











Minimum Pulse Width . 40 |100 125 
: 10 20 25 
(CCK, RCK) 5 eae i 
Minimum Pulse Width a i ae 
SECRE) 6. 23 36 45 
Minimum Pulse Width ‘ 2.0 | - 128 | 250 = 315 
Say w(L) es aa 32 | 50 | - 63 
eCEURD) 6.0"')2= 7 aan eo ee Bh 
Minimum Removal Time 2.0 = ~ 5 3 
Ae trem i; a z, 5 5 
(GCLR) geil : : 
ns 

2.0 20 75 95 

Mini R 1 Ti 
inimum Remova ime trem ie : a 
(CLOAD) 6.0 , 9 11 
Minimum Set-up Time 2.0 32 15 95 
Soren ts 4.5 8 15 19 
(CCKEN - CCK) | 5 ites rs 
Minimum Set-up Time te : : ee - 
SEG > CPORD) 6.0 14 | 26 32 
Minimum Set Time 2.0 16 30 65 
| cet ts 4.5 4 | 10 13 
(AH — RCK) 6.0 3 9 11 





TC74HC592P 


AC ELECTRICAL CHARACTERISTICS (Continued) 


TEST Ta=25°C Ta=-40%85°C 
PARAMETER SYMBOL UNIT 
- 29 - 30 


Minimum Hold Time 








Input Capacitance 





Power Dissipation 
Capacitance 





Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 
Icc(Opr.) =Cpp* Vcc * fint+Icc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Voc 
CCKEN 


OND 





TC74HC592P 





SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 





CCK, RCK 


RCO. 


Iec(Opr.) TEST CIRCUIT 
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TC74HC595AP/AF/AFN 


8-BIT SHIFT REGISTER/LATCH(3-STATE) 


The TC74HC595A is a high speed 8-BIT SHIFT 
REGISTER/LATCH fabricated with silicon gate C°MOS 


technology. 
It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 1 
The TC74HCS95A contains an 8~—bit static shift register 
which feeds an 8—bit storage register. DIP16 (3D16A—P) 


Shift operation 1s accomplished on the positive going 
transition of the SCK input. The output register is loaded 


with the contents of the shift register on the positive going 16 K€ 
transition of the RCK input. Since RCK and SCK signal Xs RES 


are independent, parallel outputs can be held stable SS 

during the shift operation. And, since the parallel outputs : | 

are 3—-state, it can be directly connected to 8—bit bus. This MFP 16 SOP 16 
register can be used in serial—to—parallel conversion, data (F16GC-P) (SOP 16-P-225A) 


receivers, etc. 
All inputs are equipped with protection circuits against 








static discharge or transient excess voltage. PIN ASSIGNMENT 
FEATURES: 
e High Speed crrrteterressseese cee eee see eee ens f\\\ =05MHa2(Typ. at Voc=aV 
¢ Low Power Dissipation s*t*tttttst" Icc=4u“A(Max. at Ta=25C 
* High Noise dmiununity serene Vat = Vai. =28% Vcc (Min.) 
© Output Drive -Capanility <r e 15 LSTTL Loads For QA~QH 
10 LSTTL Loads For QH’ 
e Symmetrical Output Impedance °::*: To | =IoL=6m A( Min. ) 
For QA~QH 
Tou | =Iop=4mA (Min.) 
For QH’ 
¢ Balanced Propaation Delays °**:*::* tpl = tpi 
¢ Wide Operating Voltage Range °:::*: Voc (opr) =2V ~6V 
¢ Pin and Function Compatible with 74LS595 (TOP VIEW) 





TRUTH TABLE 


| INPUTS — ] 
bill FUNCTION 
SCLR | RCK 


QA thru OH outputs disable | 
QA thru QH outputs enable 


Shift register is cleared 


| First stage of S.R. becomes “L”. Other stages store the 
data of previous stage, respectively. 


First stage of S.R. becomes “H”. Other stages store the | 
data of previous stage, respectively. | 


State of $.R. is not changed. 


$.R. data is stored into storage register. 
| | Storage register state is not changed. | . | 


X : DON’T CARE 
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TC74HC595AP/AF/AFN A __——————— 


TIMING CHART 


P- $ 


dee 
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L9G 


ck “f>o-d> 


6 BNodS 








D tes | 
TELL i 


On Og Qc Qp Of Qf Q6G QOH 


WVYOVIG WALSAS 


N4V/dV/dVS6SOHPLOL 


TC74HC595AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 






DC Input Voltage IN 














PARAMETER VALUE UNIT 
Supply Voltage Range 


V 








Coe 5 a 
zz mA 
Output Diode Current | lok +20 mA 
CQ dP. “29 

DC Output Current (Q-Q,,) Tour aa mA 
DC V.-/Ground Current lec maa mA 
Power Dissipation Pp 500( DIP )*/180(MFP) mW 
Storage Temperature Tie | —65 ~150 °C 
Lead Temperature 10sec 















*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 























OMMENDED OPERATIN 3 

PARAMETER 
Supply Voltage Voc A el 6 Vv 
Input Voltage Vix 0~ Veco V 
Output Volags 
Operating Temperature Topr =A0 ~~ 85 “C 

| : 0 ~ 1000(Vo-=2.0V) 
Input Rise and Fall Time | try, tg 0~ 500(Voc=4.5V) ns 











0~ 400(Vec=6.0V) 


DC ELECTRICAL CHARACTERISTICS 








PARAMETER 






SYMBOL TEST CONDITION 


Ta=—40 ~85°C 

































Low-Level 
Output Voltage 














































Mamolo © © 


| | 























Input Voltage IH ; 
6.0 
Low~— Level 2.0 = 7 0.95 = U. 5 
Input Voltage Vi 4,9 = = 1,35 = Es 1.35 V 
6.0 es 7 b8 = 1.8 
2.0 1.9 2.0 = 1.9 = 
20uA} 4.5 4.4 4.5 = 4.4 — 
6. 0 9.9 6. 0 = 5.9 oa 
oa kee Von 5] 4. oe Bil - |v 
; : 5. 68 5, 80 i 5. 63 = 
: 4,18 4,31 = 4,31 — 
; ; 5. 68 5. 80 i 5. 63 = 
Vix = r 2.0 = 0.0 ; - 
| VnorVi, | @ 20 x ‘ : - i, : 7 
l 
1 
l 
l 





3-State Output 


C0 ~3/0C0 I 










I Vix =Vin or Vit 
OZ Vout =Vcc or GND 


S jo mio ca 
| | 
a 


| 


I 


| 








cy [AP HPS? SH 


= Ipo pole pole ee 
fr iil 








x Vix =Vcc or GND 6.0 | — 
Vix =Vcc or GND eae 
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| 


Toc 


Mil¢) |- joo 
alm! § 
—" 
Ly} | | | 





TIMING REQUIREMENTS (Input t-=t;=6ns) 
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Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL; TEST CONDITION Va Typ LIMIT CIMIT 
Minimum Pulse Width | | ie : i ie 
Wl 
| (SCK,RCK) J go;  - 19 | 6 | 
Minimum Pulse Width 2.0 7 19 99 
(SCLR) twcL) 4.5 = 15 19 
ies = 6.0 = 13 16 
Minimum Set-up Time 2.0 7 30 165 
(SI-SCK) ts A = 10 a 13 
2.0 = 73 %5 _ 
Minimum Set-up Time : ri : _ i ie 
(SCK-RCK) : 
ae 6.0 st = | 13 16 
Minimum Set-up Time : re a 100 125 
(SCLR-RCK) s . 20 25 
L 5 17 21 
| 2.0 = 0 0 
Minimum Hold Time th 4.5 ve 0 0 
6.0 = 0 0 
Minimum Removal ‘Time 2.0 Rs 30 65 
(SCLR) trem 4.5 = 10 13 
6.0 = 9 1] 
oc) = 6 5 
Clock Frequency f 4.5 — 30 20 
6.0 = 35 28 


TC74HC595AP/AF/AFN 


UNIT 


ns 


MHz 


TC74HC595AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C) 


ett 
vTHL 
Bropacainee aE Time ee 
(SCK—Q);’) a _ 
Propagation eco er eee Time ie ——e= 
(SCLR- Porte aa) | ) Ee 
Maximum Clock Frequency | fyax_| 
AC ELECTRICAL ts ce tp=te= cent 




















pS pens 
























































TEST Ta=25 c Ta=—40 ~85°C 
pis arcsacenau CONDITION [CL [Vee | MIN. nae 
Output Transition Time thy 5 ae - 5 i : : 
(Qn) ‘TH po 6 10 = 13 
Output Transition Time tay 50) re 7 2 : Z e 
(Qi) tru 6.0 pute 7 13 aos 16 
Propagation Delay Time tou mr : - : ee — 
(SCK-Q;,’) tpHL | 0h 13 21 26 
Propagation Delay Time tout 50 i 7 e 7 a 
(SCLR-Q)’) tpHL 6.01 - 15 30 | - 37 
2.0 7 60 150 = 190 
50 | 4.5 = 20 30 i: 38 ns 
Propagation Delay Time a 6. 0 = 17 26 o 32 
(RCK-Qn) 2. 0 75 190 — 240 
150 | 4.5 20 38 m A8 
6. 0 22 32 i A] 
2.0 = A5 135 a 170 
50 | 4.9 i5 rae zs 34 
Output Enable time pa. Rp =1kQ 5 5 ~ . = - 7 
pZH ; 
150 | 4.5 = 20 35 a 44 
6. 0 = 17 30 7 ot 
0 





Output Disabletime | ‘2 | R,=1kQ 
t pHZ 





Ol 
© 
Nilo — pb 
S&S ot 
Ke rm OD 
qi O11 C 
— 
DO Ww O11 
Oo “Co 
— 
qc Ww Cc 
qo CO © 


6 17 = 5 
Maximum Ciock Frequency | fyax = pais 
Power Dissipation Capacitance | Cpp A) 


Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


locop=© pp * Voc tin tle 





Or 
i 
Se ol © 
co co 
oi © 
Ol oT 
CO Mm 
| | 
DO PO 
Co Ol 
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TC74HC597AP/AF 


8-BIT LATCH/SHIFT REGISTER(3-STATE) 


The TC74HCS597A is a high speed CMOS 8-BIT 
PARALLEL-—IN/SERIAL-IN SERIAL-OUT LATCH/ 
SHIFT REGISTER fabricated with silicon gate C*MOS 
technology. 

It achieves the high speed operation simular to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of an 8—bit data register feeding an 8—bit 
shift register. The parallel data on the A~H inputs is 


1 


DIP16 (3D16A—P) 
6G > 
1 


MFP16 (F16GC—P) 


stored in the input register on the positive going transition 
of RCK. When the SLOAD input is held low, the input 
register data is passed into the shift registers. When 
SLOAD input is held high, the serial data input (SI) is 
enabled and the eight flip-flops perform serial shifting on 
the positive transition of SCK. A direct clear input (SCLR) 





sets the 8—bit shift register to zero. PIN ASSIGNMENT 
All inputs are equipped with protection circuits against 

static discharge or transient excess voltage. 

FEATURES: 

* High Speed frax=60MHz(Typ.)at Vec=oV 

* Low Power Dissipation Ioc=4u A(Max. )at Ta=25°C 

¢ High Noise Immunity Vai =Vnit 28% Veco (Min.) 

¢ Output Drive Capability 10 LSTTL Loads 

¢ Symmetrical Output Impedance ** | Ip,,;| =Iq,, =4mA( Min.) 

¢ Balanced Propagation Delays toLH = tpHL 

* Wide Operating Voltage Range’: Voc (opr)=2V ~6V 

¢ Pin and Function Compatible with 74LS597 

(TOP VIEW) 





TRUTH TABLE 


gees FUNCTION 
| Si_|SCK | SCLR |SLOAD|RCK| 


xT x [it [4 |X [SRieceredt SSCS 
KG 


First stage of S. R. become “L”. Other stages store the data of previous 
stage, respectively. 
First stage of S. R. become “H”. Other stages store the data of previous 
stage, respectively. 


| H | X |Stateof$.R.isnotchanged. 
eae 


ead 
Pam. 
x | xX | xX | 1 [Storage register stateisnotchanged.§ 


X : DON’T CARE 


X Input data on A~H line is stored into input register 
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TC74HC597AP/AF — = " 


TIMING CHART 


S| 


SCLR 


SLOAD 


QH’ 





aed 


re ee eee ee 
qe 


ane faa 
a —— Te 
itt E ieathnieh halo 


| CLEAR| | SERIAL | SERIAL SHIFT 


SHIFT SHIFT 
REGISTER 
LOAD PARALLEL LOAD LOAD PARALLEL LOAD PARALLEL LOAD PARALLEL LOAD 
INPUT REGISTER SHIFT REGISTER INPUT REGISTER SHIFT REGISTER SHIFT REGISTER INPUT REGISTER AND 
SHIFT REGISTER 





IEC LOGIC SYMBOL 


A 
B 
Cc 
D 
E. 
F 
G 
H 
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TC74HC597AP/AF 





If ; j ro) oO 

O It 3 a fa A a “ a ¥ 

rs) oO 

n- 7 mn ££ NM a ae wom 4 wn as ” 
Te {ae ae ao 


naan 
! PTerete 


K QO 


ae 0 
—— Q 
an 
R 
SCK Q 
S 
R 
SCK Q 


S50 


a : AC Gale : Hi : ; 
x =< 

1S) O 

oOo cc Qa cc 


oO oO io) oO 
~ x 
O oO 
a) cc Q oc 


A A AN As A A A 
h K\ /\ A \ A /\ AL 
ca oO a) wi LL. oO x= 


RCK 
SLOAD 





SYSTEM DIAGRAM 


10 So So 


SCLR 





"NS So 


SCK 
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TC74HC597AP/AF 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage Range ‘ 

DC Input Voltage 
DC Output Voltage 
Input Diode Current 








V 

























DC Ve-/Ground Current 


Power Dissipation 
















Storage Temperature 


2~—~6 
0~ Voc 
0~ Voc 





0 ~ 1000(Voc=2.0V) 
0~ 500(Voc=4.5V) 
0~ 400(Voc=6.0V) 








DC ELECTRICAL CHARACTERISTICS 





*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300mW. 


Ta=25°C Ta=—40 ~85°C 
PARAMETER |SYMBOL TEST CONDITION UNIT 
Lo = — ‘ 


High-Level 
Input Voitage 





Low-Level 
Input Voltage 














Se Soe a ee 


High-Level 


Output Voltage 





Low-Level 
Output Voltage 














Input Leakage Current N IX 
Quiescent Supply Current Vix 











| 
| 
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on 

sl : 

SSS Se 

— 

oo“ 
reseesce 
Sin we ee 

DO 


| 

| 
| 
— 














= 
jeome) 





TIMING REQUIREMENTS (Input t-=ts=6ns) 


PARAMETER 


Minimum Pulse Width 
(SCK, RCK) 








Minimum Pulse Width 
(SCLR) 








Minimum Pulse Width 
(SLOAD) 
















Minimum Set-up Time 


(RCK-SLOAD) 


























Minimum Set-up Time 


(SI-SCK) 





Minimum Set-up Time 


(PI-RCK) 







Minimum Hold Time 


Minimum Removal Time 





(SCLR, SLOAD) 





Clock Frequency 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Voc=5V,Ta=25°C) 


PARAMETER 


Output Transition Time 












Propagation Delay Time 
(SCK—-QH’) 














SYMBOL 


tTLH 
yale 










TEST CONDITION 











toLH 
toHL 





Propagation Delay Time 
(SCLR-QH’) 
Propagation Delay Time 
(SLOAD—QH'’ ) 
Propagation Delay Time 
(RCK-—QH_’ ) 








Maximum Clock Frequency 


tpLH 
COHL 








tpoLH 
tol 








tpLH 
toHL 
fax 





SLOAD =*L” 





575 


SYMBOL| TEST CONDITION v 
CC 
big 2.0 75 95 
a 4.5 15 19 
; 6. 0 1S) 16 
2.0 75 95 
twa.) 4.5 15 19 
6.0 | 13 16 
2.0 75 95 
4,5 L5 19 
6.0 13 16 
20 : 100 125 
ts 4.5 20 25 
6.0 17 2 
2.0 1D 95. * 
ts A.5 15 "19 
6. 0 fa 16 
2. 0 75 95 
be AS 15 19 
6. 0 13 16 
2.0 0 0 
4,5 0 0 
6. 0 0 0 
2.0 as 95 
4.5 15 19 
6. 0 13 16 
2.0 = 6 5 
f 4.5 = 30 24 
6. 0 = 50 28 


MAX. 

















TC74HC597AP/AF 





ns 


MHz 


UNIT 








TC74HC597AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =50pF Input t,=t,=6ns) 


Ta=25 Ta=—40 ~85°C |... 
PARAMETER TEST CONDITION yo MINT TYP. MAX, | MIN, [MAX [UNIT 
39 75 * 95 


Propagation Delay Time 
(SCK-QH’) 


= 8 15 _ 19 
i fl Poec) 
- 78 145 
a 20 29 
= 16 | 25 
= 90 175 
= 24 35 


30 


















mages as 


Slat aes gets aera 



















Propagation Delay Time 
(SCLR-QH’) 





ns 











Propagation Delay Time 
(SLOAD-QH’) 












Propagation Delay Time 


SLOAD =“L” 














NIP ENON -s 


oo oe o1 





Maximum Clock 
Frequency 


Input Capacitance 
Power Dissipation Capacitance 





Cpp(1) : 
Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


loca =Cpp * Voc* in tle 
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TC 74HC620P 
TC74HC623P 





OCTAL BUS TRANSCEIVER 
TC74HC620P = =—63-STATE, INVERTING 
TC74HC623P = =3-STATE, NON-INVERTING 


The TC74HC620 and TC74HC623 are high speed CMOS 


QUAD TRANSCEIVER fabricated with silicon gate C?MOS 


technoiogy. They achieve the high speed operation 
similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. These IC's are intended 
for two-way asynchronous communication between data 
buses, and direction of data transmission is deter- 


ee nee DIPZ0( 3D20A-—P) 
mined by GAB, GBA, GAB and GBA inputs are equipped 





with protection circuits against static discharge or 


PIN ASSIGNMENT (TOP VIEW) 


TC74HC6Z2Z0 


transient excess voltage. 


FEATURES: 
Hier (SDG@CG. vate seo Srererecdere Cpd=10ns (Typ.) at Vcec=5V 
Low Power Disspation ..... Icc=4uA(Max.) at Ta=25°C 


High Noise Immunity ...... VytH=YntL=28% Voc (Min.) 





Output Drive Capability 15 LSTTL Loads 
Symmetrical Output Impedance .. Toy |=Lo,=6mA (Min.) 
Balancec Propagation Delays tpLH=tpHL 

Wide Operating Voltage Range Voc (Opr.)=2V v 6V 


Pin and Function Compatible with 74LS620/623 





NOTICE FOR APPLICATION 





| It is prohibited to apply a signal to a bus terminal 
when it is in output mode. And when a bus terminal 
| is floating (high impedance state), it is requested 


to fix the input level by means of external pull 


| down or pull up resistor or BUS TERMINATOR IC 
(TC40117BP). 
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TC74HC620P _ 
TC74HC623P 





TRUTH TABLE 


INPUTS FUNCTION OUTPUTS 
as | oe 

















High Impedance 





High Impedance 


TC74HC6R20 


SAME AS ABOVE 


Note: In case of TC74HC623, input inverters marked * at A bus and B bus are 
eliminated respectively. 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 


Supply Voltage Rallee Vcc -O.5%.7 





DC Input Voltage VIN -0.5 V Vect0. 5 








Bus Terminal Voltage V1/o° =0..5-% VieG+0.5 
\Input Diode Current LIK +20 











Output. Diode Current Tox +20 





DC Output Current Tout +35 
DC Vec/Ground Current Icc +70 











Power Dissipation _ Pp | 500% 





Storage Temperature Tstg -65 % 150 








Lead Temperature 10sec TL 300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT UNIT 
Input Voltage OvVcc 


Bus Terminal Voltage = Oa VEE V 
Operating Temperature -40% 85 
Input Rise and Fall Time t¢/0 ~ 1000 (Vcc=2.0V) 

0 v 500(Vcc=4.5V) 

0 ~ 400 (Vcc=6. OV) 


DC ELECTRICAL CHARACTERISTICS 



















ns 








TC74HC620P 
TC74HC623P 


* 500mW in the range of 


Ta=-40°C % 65°C and from 
Ta=65°C up to 85°C derat- 
ing factor of -10mW/°C 
shall be applied until 
300mW. 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


GAB, GBA 


PARAMETER SYMBOL TEST CONDITION | Ta=25°C ffas-40v85°C 
raza [vr [ew |" 


High-Level 
Input Voltage 





Low-Level 
Input Voltage 











High-Level 





Output Voltage 


Igy=—-6mA 
Ioy=-7.8mA 
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TC74HC620P 
TC74HC623P 





DC’ ELECTRICAL CHARACTERISTICS (Continued) 


| Tae25°c =-40085°C 
UNIT 


F VIN=VIH 6.0 
Output Voltage ayaa 
iBus Terminal Vin=VtH oF Vqq, 
[3-State Off- o +0.5 #£5..0 
State Current Vout=VYcc or GND . 

u | 
Input Lekage 5 








Low-Level 


o 
O 












Quiescent ee ; a 
Supply Current tcc VIN Voc or GND 6.0 0 


* Applicable only to GAB, GBA input. 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=t¢=6ns) 










3-State 







Output Disable Time 


0] 
Output Transition Time 5 
0 
: ‘ 2.0 
Propagation Delay Time 45 
i 6.0 
: ; 2.0 8 
Propagation Dealy Time ree es a 
K* Ct foe 
© alee 6.0| - 100] 14) 
Ry =1kQ 
Output Enable Time L oe 19 30 
6.0 10 26 
0 
5 
0 







}Input Capacitance 

Bus Terminal 

Input Capacitance 

Power Dissipation Cpp(1) TC74HC620 
Capacitance , TC74HC623 


Note (1) ae is det ined as the value of internal equivalent wapscicance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 
Isc(Opr.)=CPpD * Vcc * fIN 
(2) * TC74HC620 ** TC74HC623 


Cr/o 


pF 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 






TC74HC620P 
TC74HC623P 






6ns nes n 
‘ Voc 920% vec 
A or B 50% GBA ae 
10% GND GND 
CTLH 
Vou Vou 
Siow A or B 
(HC620) Vy ( IN—PHASE.. Vy 
Ob OUTPUTS) on 
trH 
Von Vou 
Bor A A or B 
HC623) ‘4 _oT— 
C Voy, (OUT-OF Var 
PHASE-OUTPUTS) 
tpHL 





Input waveform is the same as that in 
case of switching characteristics test. 
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Cpp CALCULATION 


calculated with the formula 
using the measured value of 
the test circuit drawn left 


Cpp is to be 
hereunder by 


Icc(Opr.) in 
side. 


_ tcc(Opr.) 
fin + Voc 


At determining the typical value of Cpp, 
a relatively high frequency 1MHz was 
applied for fyty, in order to eliminate 
the error from the quiescent supply 
current. 


TC 74HC646AP 
TC 74HC648AP 





The TC74HC646A/648A are high speed CMOS OCTAL 
BUS TRANSCEIVER/REGISTERs fabricated with 
silicon gate C?MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

When the direction input (DIR) is held high, the Al 
thru A8 become inputs and the Bl thru B8 become 
outputs. When the DIR input is held low, the Al thru A8& 
become outputs and the B1 thru B8 become inputs. 

The enable input G is held high, both the A Bus and B 
Bus become high impedance. 

The select inputs (SAB, SBA) can multiplex stored and 
real—time (transparent mode) data. 

Data on the A Bus or B Bus can be clocked into the 
registers on the positive going transition of either CAB or 
CBA clock inputs, respectively. 

The TC74HC646A is a non-inverting output type while 
the TC74HC648A is of the inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

e High Speed Terre rr rrr rrr rrr errr rei rs 
¢ Low Power Dissipation -*+*++*'**: 
¢ High Noise Immunity vr+rrestteee 


fMAx=73MHaz(typ.)at Voo=5V 
Igc=4 u A(Max. Jat Ta=25.C 
Vy =VnIL 28% Vcc (Min. ) 


¢ Output Drive Capability --+-+++-+--+ 15 LSTTL Loads 
¢ Symmetrical Output Impedance --:| Igy | =Ig, =6mA( Min.) 
¢ Balanced Propagation Delays °°*:*: toLH = tH, 


¢ Wide Operating Voltage Range -*: Voc (opr. )=2V~6V 
¢ Pin and Function Compatible with 74LS646/648. 


IEC LOGIC SYMBOL 


TC74HC646A TC74HC648A 


i 3ENT(BA) 


3EN2(AB) 


{2146} 
Fie S15 a 








DIP24(3D24A—P) 


PIN ASSIGNMENT 





SAB 2 23 CBA 
DIR 3 22 SBA 
Al 4 21G 
A2 5 20 B1 
A3 6 19 B2 
A4 7 18 B3 
A5 8 17 B4 
A6 9 16 BS 
A7 10 15 BG 
A8 11 14 B7 
GND 12 13 BB 


(TOP VIEW) 


APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 


input levels fixed by means of pull 


up or pull down resistors or bus 


terminator IC’s such as the 


TOSHIBA TC40117BP. 





TC 74HC646AP 
TC74HC648AP 





TRUTH TABLE 











TC74HC646A (The truth table for TC74HC648A is the same, but with the outputs inverted) 


Z Z 
xf fo 


INPUTS |JOUTPUTS 






The output functions of A and B Busses 
are disabled. 










Both A and B Busses are used as inputs to the 
internal flip—flops. Data on the Bus will be 
stored on the rising edge of the Clock. 












The data on the A bus are displayed on the B 
bus. 





The data on the A Bus are displayed on the B 
Bus, and are stored into the A storage flip—flops | 
on the rising edge of CAB. 


Ee 
Ey 





The data in the A storage flip-flops are displayed on 
the B Bus. 





The data on the A Bus are stored into the A storage 
flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 


a 

ef ox foe fo x~ fy fox fa fx 

Pe a 
tet Ts 


scree 
im, 











The data on the B bus are displayed on the A 
bus. 


Ce | 





The data on the B Bus are displayed on the A 
Bus, and are stored into the B storage flip—flops 
on the rising edge of CBA. 


L 
H 
OUTPUTS| INPUTS 
L L 
H H 
L 
H 







The data in the B storage flip-flops are displayed on 
the A Bus. 


ra 






The data on the B Bus are stored into the B storage 
flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 





zy 


Notes: X: Don’t Care 
Qn: The data stored into the internal flip—flops by most recent low to high transition of the 
clock inputs. 
Z: High Impedance = 
* The clocks are not internally gated with either G or DIR. Therfore, data on the A and/or 
B Busses may be clocked into the storage flip—flops at any time. 
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TC74HC646AP 
TC74HC648AP 





TIMING CHART 










TC74HC646A . 
G hs 


DIR | 












sx WMI sf SS 
| | || 


a 






bh 
B : Output B= Taput ; 
W445 : Don't care Z : High impedance 


Note:The timing chart for TC74HC648A is the same,but with the outputs inverted. 


SAME AS ABOVE 


Note: In case of TC74HC646A output inverter marked * at A bus and B bus are eliminated. 





TC74HC646AP 





ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
C 


Supply Voltage Range 
DC Input Voltage 

DC Output Voltage 
Input Diode Current 








Output Diode Current 











OK 
DC Output Current 7 Tour 
DC Vec/Ground Current lec —- 
| Power Dissipation P» 
Storage Temperature T ste 
Lead Temperature 10sec Ty 


RECOMMENDED OPERATING CONDITIONS 


VALUE UNIT 
Voc 226 Vv 






PARAMETER 
Supply Voltage 










Input Voltage 
Output Voltage 
Operating Temperature 





Input Rise and Fall Time 





















DC ELECTRICAL CHARACTERISTICS 








PARAMETER 


High-Level 
Input Voltage 





Low-Level 
Input Voltage 








High-Level 
Output Voltage 











Low~— Level 
Output Voltage 












3-State Output 
Off—-State Current 
Input Leakage Current 
Quiescent Supply Current 








Vin =Vin or Vit 
Vout =Voc or GND 








+20 





20 
+35 





+75 


300 


0 ~ 1000(Voe=2.0V) 


SYMBOL TEST CONDITION 
Voc 
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500(DIP)* 
~65 ~150 























VALUE UNIT 


“Qo 


V 

V 

V 
mA 
mA 


mA 


mA 

mW 
iC 
& 








*k 


_ TYP. [MAX. 


Vin 


TC74HC648AP 


500mW in the range of Ta= 
—40°C ~~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
util 300m W. 






















Ta=—40 ~85°C 
MIN. 














TC 74HC646AP 
TC74HC648AP 





TIMING REQUIRMENTS(Input t,;=t;=6ns) 


PARAMETER | TEST CONDITION -y— CONDITION 









Ta=25°C Ta=—40 ~85°C 









| TEST CONDITION —y— LIMIT Limir UNIT 
Minimum Pulse Width | twv.) i ; 95 
pais: tw) 6.0 


ns 


19 
16 
: 65 


15 
15 
13 


AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 


TEST Ta=25 c_ Ta=—40 ~85°C 
a CONDITION ae 
15 


ai 
mma traniiontine | (28) | so ta) 
6 10 


| Bie 74 150 i | 
50 21 30 
Propagation Delay Time tan 18 26 32 
(BUS-—BUS) a oH ts 
150 26 38 48 
22 32 4] 






OPENID ENO SW 
Sinoonoaounse 











98 210 265 
Propagation Delay Time ae 4 se if 
p | 
(CAB,CBA-BUS) toHL iD 116 250 315 
4.5 = 33 50 = 63 
6.0 28 43 = 54 ae 

2.0 81 170 215 

Propagation Delay Time ae ae 3 cs i 
p 
t 

(SAB,SBA-—BUS) pHL Ear a Es a 

24 45 


Output Enable time 








oi C 20 30 Hz 
a 102 215 270 
G,DIR-BUS 
25 of 46 
Output Disable time toLz Rk és ie : ~ ss 175 220 
(G,DIR-BUS) bau L Pol . 35 
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TC74HC646AP 
TC74HC648AP 


AC ELECTRICAL CHARACTERISTICS (Input t-=tr=6ns) (Cont'd) 


TEST Ta=25 Ta=—40~85C 
PARAMETER — SYMBOL| CONDITION[ CL [Va | MIN. | TYP. MIN. | MAX, UNIT 
5 


2.0 — 19 6 
Maximum Clock Frequency | fax 50 4.5 oe 67 31 = 25 |MHz 
6.0 = 79 36 - 29 




















































7 7 ae, 
Input Capacitance CIN = 5 10 7 10 | 
Output Capacitance Cout = ne ee el Se 
Power Dissipation Capacitance GE 1) = = oes | 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from _ the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc qe =C pp * Voce fn tI /8(per bit) 
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TC 74HCT646AP __ 





TC 74HCT648AP 


OCTAL BUS TRANSCEIVER/REGISTER 
TC74HCT646AP NON-INVERTING 
TC74HCT648AP INVERTING 





The TC74HCT646A/HCT648A are high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate C°MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3—state outputs, DIP24(3D24A—P) 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

The TC74HCT646A is a non-inverting output type while 
the TC74HCT648A is of the inverting output type. 

All inputs are equipped with protection circuits against 

static dischage or transient excess voltage. 





PIN ASSIGNMENT 


FEATURES: 

© High Speed srrsrtssrsssceseeeseeseeseeens fyax=60MHz( Typ. )at Voc=5V 
* Low Power Dissipation *++*+++++ Iqg=4uA(Max. Jat Ta=25°C 
° Compatible with TTL Output -++++++* Vin =2V (Min.) Vy =0.8V (Max.) 
¢Qutput Drive Capability --++++-++ 15 LSTTL Loads 

* Symmetrical Output Impedance ‘+ | Io, | =Igq, =6mA(Min.) 

¢ Balanced Propagation Delays °---:- totH = tou 


¢ Pin and Function Compatible with 74LS646/648 





(TOP VIEW) 


Fae ee eee se 
IEC LOGIC SYMBOL APPLICATION NOTES 


TC7T4AHCT646A TC74HCTE648A 


5 Senco 3 <hee | 1) Do no apply a Siena to any 
ac bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 


input levels fixed by means of pull 


up or pull down resistors or bus 


terminator IC’s such as_ the 
TOSHIBA TC40117BP. 








TC 74HCT646AP 
TC74HCT648AP 


TRUTH TABLE 





TC74HCT646A(The truth table for TC74HCT648A is the same, but with the outputs inverted) 








[a [om|aslsealsaa|seal a | © Fenton 


| j INPUTS | INPUTS | OO 
X X X The output funcions of A and B Busses are 
Zz Z disabled. 
Both A and B Busses are used as inputs to the 
£ | £) XxX X X X internal flips—flops. Data on the Bus will be 


stored on the rising edge of the Clock. 


INPUTS |OUTPUTS 
| ei The data on the A bus are displayed on the B 
bus 
pe] The data on the A Bus are displayed on the B 
x 
| 
os x 













Bus, and are stored into the A storage flip—flops 
on the rising edge of CAB. 


The data in the A storage flip-flops are 
displayed on the B Bus. 


L 
L 
H 
The data on the A Bus are stored into the A storage 


flip—flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 










The data on the B bus are displayed on the A 
bus. 


The data on the B Bus are displayed on the A | 
Bus, and are stored into the B storage fiip—flops 
on the rising edge of CBA. 


The data in the B storage flin—flops are 
displayed on the A Bus. 


The data on the B Bus are stored into the B storage 
flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. negate: 


: Don’t Care 
: The data stored into the internal flip—flops by most recent low to high transition of 
the clock inputs 
Z: High Impedance _ 
*  Theclock are not internally gated with either G or DIR. Therfore, data on the A and 
/or B Busses may be clocked into the storage flip—flops at any time. 


rc 
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TC74HCT646AP 
TC74HCT648AP 


TIMING CHART 
TC74HCTE646A 


. | { | 
oe Z ! ee 
| | | 


| | 
a TLL LLL LD peg eee Se a7 
Te Juz 


| 


A : Input A : Output A: 
B : Output B : Input B 


WE : Don’t care Z : High Impedance 


Note: The timing chart for TC74HCT648A is the same, but with the outputs inverted. 


SYSTEM DIAGRAM 


SAME AS ABOVE 


Note: In case of TC74HCT646A output inverter marked « at A bus and B bus are eliminated. 
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ABSOLUTE MAXIMUM RATINGS 




































































PARAMETER SYMBOL | VALUE UNIT 
Supply Voltage Range | Veco —-0.5~7 af V 
DC Input Voltage bhi AS —0.5 ~Voec +0.5 ml V 
DC Output Voltage | Vout | —0.5 ~Voct0.5 V 
Input Diode Current lig +20 mA 
Output Diode Current lox +20 al mA 
DC Output Current louy +35 mA 
DC Vec/Ground Current Toc | 75 | mA 
Power Dissipation Py 500( DIP) x mW 
Storage Temperature T ste —65 ~150 ae ose 
Lead Temperature 10sec T, 300 Pee 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature 
Input Rise and Fall Time 





SYMBOL 
Vcc 
VIN 
VOUT 
Topr 
te tf 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER = |SYMBOL 


High-Level 
Input Voltage 


TEST CONDITION 








TC74HCT646AP 
TC74HCT648AP 





*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 








Low-Level 
Input Voltage 





( 
OL 





High-Level 
Output Voltage 


| Vt orVi, | Igy 





a5) 





4.4 





a 70) u A 4.5 | 
4,5 


—-§ uA 


4,18 


| 4.9 


4,31 





Low-Level 
Output Voltage 





VIN 
Vin orVy, Ig, =6 


,=20 pA 


0.0 














3-State Output 
Off—State Current 
nput Leakage Current 


Quiescent Supply 
Current 








ACO = 
Ul Ala. st 





Vin =Vin orViL 


ViciiVec or GND 3. 





Per 
Oth 


sault 





Vix=Vcc or GND 3,0 











Vix=Vcc or GND | 5.5 | 











input: Vj =0.5V or 2.4V |. 5 
er input: Vccor GND ; 
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TC74HCT646AP 





TC74HCT648AP 


TIMING REQUIREMENTS (Input t-=tr=6ns) 













Ta=25C Ta=—40 ~85°C 
| PARAMETER | ‘SYMBOL TEST CONDITION —y— CONDITION TEST CONDITION -y—}—pyp— LIMIT LIMIT UNIT 
as Pulse Width or - . 


baage ae tess 


Clock Frequency 4.9 
D9 [ 


AC ELECTRICAL CHARACTERISTICS (Input t,=t,;=6ns) 


emia 


r lis TEST Ta=25 oe Ta=-40 ~85°C 
PAR OMETER _ 1-H Conminion OL [Veo | MIN. | TYP, [MAX. | MIN. [MAX. |" 


4.5 7 | 12 15 
Paley fa Ll _ im 14 
















Output Transition Time 
































































50 4.5 % 20 30 — 38 
Propagation Delay Time 555 = 17 27 = 34 
1 | 
(BUS~ BUS) vies, = 25 38 = 48 
5.5 43 
50 4.5 55 
Propagation Delay Time 0-0 50 
(CAB, CBA-—BUS) fe; 4.5 65 
5.5 59 
ear ns 
t 50 4.5 43 
Propagation Delay Time a 5.5 39 ml 
(SAB, SBA-BUS) 4.5 53 
"i PO | 55 46 
Output Enable time pZL . 
5.5 43 
nae Ry, = iT kQ —— 
52 
Output Enable time 





(DIR, G-BUS) 





Maximum Clock Frequency MHz 


see as 
31 nD = 20 
OT 61 30 
eer ee 10 oe dO 
TCTAHCTO46A 


13 = = =. 
pcreacceel a5 
GAVE © Blies tee eos a mae 7 
TCT4HCT648A 39 = < = 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


I ccepa=Cpp * Voo* fin tlcc /8(per bit) 
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4.5 
5.5 
oa 
: 4.5 a4 
Ry =1k 
4.5 
5.5 









Input Capacitance 
| Output Capacitance 

















Power Dissipation i alalas 


TC 74HC651AP 
TC 74HC652AP 





OCTAL BUS TRANSCEIVER/REGISTER 
TC74HC651AP INVERTING 
TC74HC651AP NON-INVERTING 

The TC74HC651A/652A are high speed CMOS OCTAL 
BUS TRANSCEIVER/REGISTERs = fabricated with 
silicon gate C MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, andcontrol circuiry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

When the enable inputs GAB and GBA are held high, the 
Al thru A8 become inputs and the Bl thru B8 become 
outputs. When the GAB and GBA are held low, the Al 
thru A8 become outputs and the Bl thru B8 become 
inputs. When GAB is low and GBA is high, the outputs PIN ASSIGNMENT 
functions of the A and B Busses are disabled. 

The select inputs (SAB,SBA) can multiplex stort and 
real—time(transparent mode)data. 

Data on the A Bus or B Bus can be clocked into the 
registers on the positive ging transition of either CAB or 
CAB clock inputs, respectively. 

The TC74HC651A is of the inverting output type while 
the TC74HC652A is a non-inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

e High Speed TerrrerrerrerTrrrrerrrrrerrrery {Max=73MHaz(typ. Jat Vec=5V 

* Low Power Dissipation :**++*+** Icc=4u A(Max.)at Ta=25°C 

¢ High Noise Immunity VNIH = VnIL 28% Vcc (Min. ) 

¢e Output Drive Capability 15 LSTTL Loads 

¢ Symmetrical Output Impedance °* | Ioq| =IoL=6mA( Min. ) 

* Balanced Propagation Delays t pLH= t pHL 

e Wide Operating Voltage Range **: Vcc(opr.)=2V~6V 

e Pin and Function Compatible with 74LS651/652. 


DIP24(3D24A-P) 





oon OO HO &S WO KH — 


(TOP VIEW) 





IEC LOGIC SYMBOL APPLICATION NOTES 
i bahia 1) Do not apply a signal to any 

bus terminal when it is in the out 

put mode. Damage may result. 

2) All floating (high impedance) 

bus terminals must have their 


input levels fixed by means of pull 


up or pull down resistors or bus 


terminator IC’s such as_ the 
TOSHIBA TC40117BP. 





TC74HC651 AP | 
TC 74HC652AP 





TRUTH TABLE 















TC74HC652A (The truth table for TC74HC651A is the same, but with the outputs inverted) 


SUE ee eee Funetion 


NEUES NETS The output functions of the A and B Busses 
Xx are disabled. 

Both A and B Busses are used as inputs to the 
internal flip-flops. Data on the Bus will be 
stored on the rising edge of the Clock. 

OUTPUTS; INPUTS 
The data on the B bus are displayed on the A 
bus. 
The data on the B Bus are displayed on the A 
Bus, and are stored into the B storage flip—flops 
on the rising edge of CBA. 


The data in the B storage flip—flops are displayed 
on the A Bus. 


The data on the B Bus are stored into the B storage 
flip—flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 












za 
aie 










ele 


ce 


The data on the A bus are displayed on the B 
bus. 


—- 
et 





The data on the A Bus are displayed on the B 
Bus, and are stored into the A storage flip—flops 
on the rising edge of CAB. 


iS 

a 

a 
Ee 
Rs 
mS 
7 


INPUTS |OUTPUTS 
The data in the A storage filp—fiops are displayed on 


the B Bus. 


The data on the A Bus are stored into the A storage 
flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 


OUTPUTS|OUTPUTS 


el: 


The data in the A storage flip-flops are displayed on 
the B__Bus, and the data in the B storage flip—flops 
are displayed onthe A 





Notes: X: Don’t Care Qn: The data stored into the internal flip-flops by most recent low to high 
transition of the clock inputs. Z: High Impedance « The clocks are not internally 
gated with either Output Enables or Select Inputs. Therfore, data on the A and/or B Busses 

may be clocked into the storage flip—flops at any time. 
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TC74HC651AP 
TC74HC652AP 


(EE aI LI SE EE I I So CE a Re 


TIMING CHART 
TC74HC652A 


VILLILLLILILILLLLLLL LLL LLL LLL LL. 
SRBYLLLLLIILLILLILLSLLLISLALLL ALLL 


CAB , z VILILILILILLLLLLLLLLL A LAL LL RL 
| 
ot DIEITA—PLL_L 


ge 


A : Input B : Output A : Output B : luput 


Don’t Care 


Note:The timing chart for TC74HC651A is the same,but with the outputs inverted. 





SYSTEM DIAGRAM 
TC74HC651A 


Note: In case of TC74HC652A output inverter marked * at A bus and B bus areeliminated. 
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TC74HC651AP 
TC74HC652AP 





ABSOLUTE MAXIMUM RATINGS 



























Storage Temperature ste 
Lead Temperature 10sec 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL VALUE UNIT 


[PARAMETER _|[SvitioL[ VALUE 
By LMS akompamange 
PBC Outpt Voltage | Voyg | 0-5 ~Vect0.5 | VY) “apm shall be api 
ee en 
[Output Diode Current | Igo [#20 mA 
PBC Output Current | Iq | SSSSSS*dSCm@ A 
Ic = 
Power Dissipation re 500( DIP) « 

_s 

Som 


J 


ig 







Supply Voltage 2~6 
Input Voltage Vin 0~ Voc 
Output Voltage Vout 0~ Voc 





Operating Temperature Topr —-40 ~ 85 
0~ 5000 Voc=4.5V) 













Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER |SYMBOL| TEST CONDITION 
Eicoeeasill nae 


High-Level 


Tanait Valteacen 
Adi pur Vv Vilage 





Ta=25°C Ta=—40 ~85°C 


MIN. [ TYP. [MAX. | MIN. [MAX. [UNIT 
1.5 = = 5 co 


aig. l 2 a 315 | - 
4.2 = Z 4.2 


| _ 
: 0.5 0.5 
1.9 . 1.9 
High-Level VIN = HMBRES 
4.1 Al 
5. 6 520 


2.0 
lou =-20uA 4, 5 
Vou 6.0 
Output Voltage Vor Vit ae rae 
a | | 








oO} O11 © 









im} OD DO 


e ° e e ° Ol: 
RRO oO ola wlomea 
So 


om 
e 
| 
~I 
BS 
> > 
oS = 
So ol 
jan) 
co ~] 
FP innieHe 
oO Oo 
ooo © © 
P=} OT Ten cole ee 
om) = Co Ww 
<j 


Ton =—6§ mA 4,5 
Ion =—7. 8mA)} 6.0 


20 













Low-Level 


Output Voltage Vo. 


I Vix =Vin or Vit 6 0 
oc Vour =Vcc or GND 
Vin =Voc or GND PA FL et 
Vin =Voc orGND [60| - | p40 40-0 


Colo © © 








3—-State Output 
Off-State Current 
Input Leakage Current 
Quiescent Supply Current 
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TC74HC651AP 
TC74HC652AP 





TIMING REQUIRMENTS(Input t-=tp=6ns) 


‘Tas | Ta=25C Ta=—40 ~85°C 
PARAMETER TEST CONDITION are ave. Ear LIMIT UNIT 
2.0 


































Minimum Pulse Width | twc) 15 7 : . 
Geeta! wa) 6.0 : 13 16 
2.0 
Minimum Set-up Time) tg, 4.5 
6.0 
2.0 
Minimum Hold Time th 4.5 
| 6.0 
2.0 
Clock Frequency if A.5 
6.0 














TEST Ta=25°C Ta=—40 ~85°C 
CONDITION MIN. | TYP. [MAX. | MIN. [MAX. 
2.0 25 








PARAMETER SYMBOL 


Output Transition Time 'TLH 


| UTHL 
en 3 a: 








Propagation Delay Time t 
pLH 


(BUS-—BUS) tpHL 








Propagation Delay Time 
(CAB,CBA-—BUS) 











NO ANID E NID ENO eNOS 


on 
o 
SincdlomoclomcdlomcdoOMcdloamclonmclonqoucgden 
| 








Propagation Delay Time 








(SAB,SBA-—BUS) 





Output Enable time 





(GAB,GBA-BUS) 














Output Disable time 
(GAB,GBA-BUS) 
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TC74HC651AP 
TC74HC652AP 





AC ELECTRICAL CHARACTERISTICS(Input t-=ts=6ns)(Cont’d) 

















TEST Ta=25C 
| PARAMETER SYMBOL OPS mon [Gi [voe MIND YP /MAXS) MIN- TAA UNIT 
2.0 19 6 5 
pemomten| ws] || Bg] | 
6.0 79 36 29 
[Input Capacitance | CIN|.—”~—~SC~C~—“C~C CSCS 
Se 
ce GE 1) Le fo = a. 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which 


operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc@pp =C pp ° Voce fin tlc /8(per bit) 


is calculated from the 
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TC 74HCT651AP 





TC 74HCT652AP 


OCTAL BUS TRANSCEIVER/REGISTER 
TC74HCT651AP NON-INVERTING 
TC74HCT652AP INVERTING 


The TC74HCT651A/HCT652A are high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate C7MOS technology. 
whey: aehieve the: hich ‘speed operation .cimilar- ‘to 
24 
1 


equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Uheir inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3—state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of date directly from _ the 
internal registers. 

The TC74HCT651A is of the inverting output type while 
the TC74HCT652A is a non-inverting output type. 

ALL inputs are equipped with protection circuits 
against static dischage or transient excess voltage. 


DIP24(3D24A—P) 


PIN ASSIGNMENT 


FEATURES: 

¢ High Speed fyax=60MHz(Typ.)at Voo=oV 
¢Low Power Dissipation Ioc=4u A(Max. Jat Ta=25°C 
e Compatible with TTL Output Vir =2V( Min.) V7,=0.8V (Max. ) 
¢ Output Drive Capability 15 LSTTL Loads 

¢ Symmetrical Output Impedance ** | Ip |=Ig, =6mA( Min.) 

¢ Balanced Propagation Delays ton = tpHL 

¢ Pin and Function Compatible with 74LS651/652 


(TOP VIEW) 





IEC LOGIC SYMBOL APPLICATION NOTES 


TC74HCTE651A TC74HCT652A 
1) Do not apply a signal to any 
bus terminal when it 1s in the out 
put mode. Damage may result. 
2) All floating (high impedance) 
bus terminal must have their 


input levels fixed by means of pull 


up or pull down resistors or bus 


terminator IC’s such as the 
TOSHIBA TC40117BP. 





TC74HCT651AP. 
TC74HCT652AP 


TRUTH TABLE 










TC74HCT652A(The truth for TC74HCT651A is the same, but with the outputs inverted) 


caalepalcas|cealsaa|seal A |B | Fumction 


Z Z INPUTS | INPUTS 
X | X | X | X The output funcions of A and B Busses are 
L Z Z disabled. 
Both A and B Busses are used as inputs to the 
S| X X internal flips—flops. Data on the Bus will be 
| stored on the rising edge of the Clock. 


INPUTS |OUTPUTS 





The data on the A bus are displayed on the B 
bus 
















pa 


The data on the A Bus are displayed on the B 
Bus, and are stored into the A storage flip—flops 
on the rising edge of CAB. 


L 
H 
L 
H 
X The data in the A storage flip-flops are 
displayed on the B Bus. 
L 
H 




































The data on the A Bus are stored into the A storage 
flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 


OUTPUTS| INPUTS 


L L The data on the B bus are displayed on the A 
H H bus. 


The data on the B Bus are displayed on the A 
L L ; i 
H 4 Bus, and are stored into the B storage flip—flops 
on the rising edge of CBA. 





The data in the B storage filp—fiops are 
displayed on the A Bus. 


The data on the B Bus are stored into the B storage 
flip~flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 





The data stored to the internal flip—flops are 
displayed at the A and B bus respectively. 


X : Don’t Care 
Qn: The data stored into the internal flip-flops by most recent low to high transition of 
the clock inputs 
Z: High Impedance 


and/or B Busses may be clocked into the storage flip—flops at any time. 
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TC74HCT651AP 


(EES PRT I I I I oP ET 


TC74HCT652AP 


TIMING CHART 
TC74HCT652A 
GAB 


ree ea ee ee 
ee 
se J U NU KXKXxxyvvyZyg 























SB MLL 
CAB_ WLLL 
LW MMMM bd ib 
Be ee eel ey ieee Ieee ee 
« A : Input B : Output A : Output B : Input 


Gn Don't Care 


Note : The timing chart for TC74HCT651A is the same, but with the outputs inverted. 


SYSTEM DIAGRAM 
TC74HCTE51IA 


GAB P>o—f > >0 
GBA qd >—> 
CAB >o— > 
CBA e > 


Note : In case of TC74HCT652A output inverter marked « at A bus and B bus are eliminated. 
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TC74HCT651AP 
TC74HCT652AP 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER abi 


Supply Voltage Range *500mW in the range of Ta= 
De pt Vatage | Va as ~V,-08 |v] “i 





to 85°C a derating factor of 
DC Output Voltage _ ma -10mW/°C shall be applied 
Input Diode Current aa until 300m W. 


Output Diode Current +20 





DC Output Current a5 

DC V.,./Ground Current +75 
Power Dissipation 500(DIP)« | 
Storage Temperature 65 ~150 














Lead Temperature 10sec 300 








RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL VALUE 


Supply Voltage 





Input Voltage 





Output Voltage 








Operating Temperature 
Input Rise and Fall Time 























DC ELECTRICAL CHARACTERISTICS 




































































Ta=25° =—40~ 
PARAMETER |SYMBOL| TEST CONDITION oma tee yg 
Vege MIN. | TYP. /MAX.| MIN. (MAX. 
4.5 
ee a fe . Vin Ce) = eo aed) = Vv 
input Vv ollage 5.5 
a ee ae = 
4.5 
Low-Level : 7 ms - 
Input Voltage Vin ae a oe " 
zed a: [eeemenence ER : 
High—Level V VN = Tou = =-20uA 4.5 | 4,4 4.5 7 44) = 
Output Voltage | "| Vin or Vit [Igy = at 6 te AIS. AL el 
Low-Level Vv Vn = |p =20 wAl45) - [00 [O01 | - 
Output Voltage | % | Vin orVii [Ig = 7 wAl4as] — | 0.17 [0.26 [| - [0.33 
3—-State Output Vin =Vin orVu. = = es _ 4 
Off—State Current tog Vin=Vcc or GND ae _ =i) =oey 
Input Leakage Current Iw Viw=Vcc or GND 520 ee | al dei | = uel 
| Toc Vin=VecorGND[55| - | - [40 | — | 40.0 
Quiescent Supply pce ee enna sae eos 
Current I Per input: Vj; =0. 5V or 2.4V 5 5 - ia 2 0 _ 2 9 
© Other input: Vccor GND ; : 
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TC74HCT651AP 
TC74HCT652AP 





TIMING REQUIREMENTS (Input t-=ts=6ns) 











| Ta=—40 ~85°C | ~85°C 
PARAMETER TEST CONDITION mica LIMIT | LIMIT Ta=—40 ~85°C Jig 




















Minimum Pulse Width tw) 4. 19 
(CLOCK) twoar ae 
Minimum Set-up Time] ts = _ 5 - ns 
Minimum Hold Time fy - 7 : ° 
Clock Frequency f . : _ i a MHz 








AC ELECTRICAL CHARACTERISTICS (Input t,=t;=6ns) 


TEST Ta=25 a Ta=—40 ~85°C 





Output Transition Time 














Propagation Delay Time 
(BUS-BUS) 











Propagation Delay Time 
(CAB, CBA-—BUS) 

















Propagation Delay Time 


(SAB, SBA-BUS) 























Output Enable time 


(GAB, GBA—BUS) 


Maximum Clock Frequency 





Input Capacitance 
Output Capacitance 


Power Dissipation Capacitance | Cpp(1) 


Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


lec epp© pp 7 Voc ° fn +I /8(per bit) 
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TC74HC670P 


TC74HC670P 4-WORD x 4-BIT REGISTER FILE (3-STATE) 





The TC74HC670 is a high speed CMOS 4-WORD < 4-BIT REGISTER FILE fabricated with 
silicon gate CMOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The register file is organized as 4 words of 4 bits each and separate on-chip decoding 
is provided for addressing the four word locations to either write-in or retrieve 
data. This permits simultaneous writing into one location and reading from another 
word location. 

Four data inputs are avairable which are used to supply the 4-bit word to be stored. 
Location of the word is determined by the A and B inputs. When the WRITE-ENABLE input 
is "H", the data inputs are inhibited and their levels can cause no change in the 
information stored in the internal latches. When the READ-ENABLE input "H', the data 
outputs are inhibited and go into the high-impedance state. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: — 
e Hien Speed <4 hacia ahuewe a alee tpa=21ns(Typ.-) at Voc=5V 














* Low Power Dissipation ...... I¢c=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VyrH=Vnri=28% Voc (Min.) 
* Output Drive Capability .............. 10 LSTTL Loads 
- Symmetrical Output Impedance .... | Zo |=Io.=4mA (Min. ) 
* Balanced Propagation’ Delays ............-+- Up_HStpyn 
* Wide Operating Voltage Range ....... Vec(Opr.)=2V v 6V 

Pin and Function Compatible with 74LS670 


ABSOLUTE MAXIMUM RATINGS DIP16 (3D16A~P) 


PARAMETER 


ha koe ta 





SVMROL, 


[ae te Oe ar we ee) Yea ~as ee 






Supply Voltage Range 
aie aaa PIN ASSIGNMENT 





DC Input Voltage | -0.5% Vect0.5 
DC Output Voltage -0.5. Vect0.5 








Input Diode Current 





Output Diode Current 
eee eee ee eee 15 Dl 
DC Output Current 


— 14 WA 
DC Vcc/Ground Current 


13 WB 
ITE 








Power Dissipation 


WR 
lk ENA BLE 


READ 
cs HNABLE 





Storage Temperature 





10 Ql 


Lead Temperature 10sec 300 


9 QR 

* 500mW in the range of Ta=-40°C V65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 


(TOP VIEW) 
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TC74HC670P 


TRUTH TABLE 


WRITH FUNCTION TABLE READ FUNCTION TABLE 


WRITE INPUTS READ INPUTS OUTPUTS 





L WSB1 W3BaA 
a ee 





NOTHS 1. X: DON'T CARR Z:HIGH IMPEDANCE 
2. (Q=D)=THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES 
APPLIED TO THE FOUR EXTERNAL DATA INPUTS. 
Q0=THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 
. WOBL=THE FIRST BIT OF WORD 0O,etc. 





BLOCK DIAGRAM 


WRITE ENABLE READ HNABLE 


ADDRESS ADDRESS S-STATE 
SELECT SELECT BUFFER 
DECO DER DECODER 


ADDRESS IN ADDRESS IN 
(2-BIT) (2-BIT ) 
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THE SAME AS ABOVE Qs 


3 3 
D4 THE SAME AS ABOVE Q4 
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WE 


WYYOVId 91907 
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TC 74HC670P 


INPUT and OUTPUT 














RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 
Supply Voltage 26 
Input Voltage i | + - Ox Vcc V 
Output Voltage ~—*«|~-«C Your *‘|~ 0. Vcc V 
OUTPUT 
Operating Temperature Topr -40 % 85 ot 





t ¢/0 “1000 (Vcc=2.0V) 
0 1 500 (Vec=4. 5V) ns 
0 = 400 (ViccH6.0V) 


Input Rise and Fall Time |ty 


b 





DC ELECTRICAL CHARACTERISTICS 


Ta= | Taz2sec C Pa=-40v85°C C 
PARAMETER SYMBOL TEST CONDITION 
Veo il Ee [aw Tmax. | 


tp a mf 


Input Voltage 
Ioyq=-20uA 

















1-5 
es 
Ad 











Low-Level 
Input Voltage 












VIN=VIH 






High-Level 














Output Voltage or Vyqz, 


Ioy=-4mA 
Igyq=-5.2mA 


On + DN NN DO L— Nh 














I9L=20uA 






VIN=VIH 





Low-Level 
















Output Voltage or Vq1, fap ak. 


I9p,=5.2mA 


Nn Dn F&F NH 

















3-State Output 
Off-State 
Current 






VIN=Vin or VIL 
Vout=Vcc or GND 
















Input Leakage 
Current 


Quiescent Vin=Vcc or GND 4.0 40.0 
Supply Current 
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VIN= Vcc or GND 





TC74HC670P 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT t,=t=6ns) = | 
Ta=25°C Ta=-40V85°C rere 
: TION 3 
| *TLH 
CTHL 
CpLH 
CpHL 
tpLH 
CpHL 
CpLH 
CpHL 
| Minimum Pulse Width 
(WE) 


| Minimum Set-up Time : 
| (Dn — WE) 
Minimum Set-up Time 
(WA, WB - WE) 
















| Output Transition Time 


Propagation Delay Time 


(RA, RB = Qn) 



















| Propagation Delay Time 
(WE - Qn) 








| Propagation Delay Time 


(Dn ~ Qn) 











DAENIDFS NIN SNIDF NID LF NHID FHM 


ees 


ON OO NOD OUNDOUODOMWO;O NOOO W © 


gesees 


Minimum Hold Time En 
(Dn — WE) 
Minimum Hold Time - 
(WA, WB —- WE) 
Minimum Latch Time ei 
Fd 


(WE = RA, RB) 


gee 
e J e 





- 5 15 - 19 


~ 





3-State Output 


NF NID NHN 


ON NH 
Ou 


Enable Time 


e 
COUN odlouwno;ioNno;ouec 


3-State Output 


Disable Time 


Input Capacitance 


Note(1): tyatep is the time allowed for the internal output of the latch to assume 
the state of new data. This is important only when attempting to read from 
a location immediately after that location has received new data. 
(2): Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr.)=pp * Voc * fint+Icc 
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TC74HC670P 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 6ns 




















Vac 
WA/WB 
GND 
a Ver 
| Ke re ite ee tees 1G ND 
6n 
6ns SE eR eI eo ee eae Y £ 
= — . 
_ 50% 
WE 10% ae GND 
Vac 
RA/ RB 
GND 
Soren ae ee VO 
Qn 
VoL 
Dn 
WE 
Qn 
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TC74HC6 70P 





SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


Qn 
(SW=GND) 


(NOTH) 
SUCH A LOGIC LEVEL SHALL BE APPLIED TO Qn 
EACH INPUT THAT THE OUTPUT VOLTAGE STAYS (SW= Vag) 
IN THE APPOSITEH SIDE TO THE SWITCH CONNECTION 
LEVEL. WHEN TH OUTPUT IS BNABLED. 





Icc(Opr.) TEST CIRCUIT 






* : INPUT WAVEFORM IS THE SAME 
AS THAT IN CASE OF SWITCH~ 
ING CHARACTERISTICS TEST. 












OUTPUTS 





OTHER 
INPUTS 
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8-BIT EQUALITY COMPARATOR 


The TC74HC688A is a high speed cmos 8-BIT 
EQUALITY COMPARATOR fabricated with silicon gate 
C*MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC688A compares two 8—bit binary or BCD 
words applied inputs Pop ~P7, and inputs Qj~Q7, and 
indicates whether or not they are equal. 

A signal active low enable is provided to facilitate 
cascading of several packages to compare of words 
greater than 8 bits 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

© High Speed svrrrvrresseesseeeeseeeerees ty =1 Ins(typ. Jat Voc=5V 
* Low Power Dissipation Icc=4u A(Max.)at Ta=25°C 
* High Noise Immunity Vage = Vxq_ 28% Voc (Min. ) 
* Output Drive Capability -+:::::; 10 LSTTL Loads 

¢ Symmetrical Output Impedance °° | Io. | =Iq, =4mA(Min.) 


¢ Balanced Propagation Delays toLH = tpH 
¢ Wide Operating Voltage Range *** Voc (opr. )=2V~6V 
¢ Pin and Function Compatible with 74LS688 





TRUTH TABLE 





X : Don’t care 
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TC74HC688AP/AF 


DIP20 (3D20A—P) 


1 


MFP20 (F20GA—P) 


PIN ASSIGNMENT 


(TOP VIEW) 


TC74HC688AP/AF ——$=—=a$a$a$aK&_ _ ______—______— 


SYSTEM DIAGRAM 


Ts i> Leds Fets. LEDs 





IEC LOGIC SYMBOL 
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ABSOLUTE MAXIMUM RATINGS 




















TC 74HC688AP/AF 



















































PARAMETER 
Supply Voltage Range . Veco —0.5~7 *500mW in the range of Ta= 
DC Input Voltage C Vix | 0-5 Vee #05 a eo eden tae or 
DC Output ut Voltage = — Vour —0.5 ~Voct0.5 Vv —10mW/*C shall be applied 
Input ut Diode Current cones ae 7) mA unit 300i W. 
Output Diode Current OQ mA 
DC Output Current ae OB _ mA 
DC Vec/Ground Current e | 50 mA 
Power Dissipation _ a 500( DIP) «/180(MFP) 
Storage Temperature 85 S150 
Lead Temperature 10sec ; 
















eta 0 






















































Input Voltage _ “TV. t 0~ Voc 
Output Voltage 4 Vout ; 0~ Veco 
Operating Temperature Topr —-40 ~ 85 
i iis ae 0 ~ 1000 (Vic=20V) 
| Input Rise and Fall Time | tr, tg QQ ~ Sal cai 5V) 
Z 0~ 400(Voc=6.0V) 








eet rN 1 te 


DC ELECTRICAL CHARACTERISTICS 





ak a=25 sen 


<p 





















































































































PARAMETER |SYMBOL| TEST CONDITION — INP oT MAX won ee UNIT! 
+ ___|—_— At ° 1 ea Esher ; ir. | 
Tie bevel A oe 7 a 
; ; Vin s 5 3. Ld ~ 
Input Voltage 0 49 _ 7 
ee a + = e ° {___. —+- ——--}- 

I ma ] x0 om = 0.5 
ow ~ Level 5 
Input Voltage Nb : ~ _ : - 
_ ~~ - ee 0 21) 7 : 
High—Level Vo, | YNZ alee: ; ak ae hce 

t V ] . : . ° a oe a 
Output Voltage Viyor Vip in = a 13] = 

ee —_—_ ; on =--5. -5,2mA| 0 pO. IZ 
ie 0.0 0.1 
i: 225 
Low~Level ee ee a0 | Ot 
Output Voltage : Viyor Vy ly 24 me eG 0 17 09 
eee i To. =5,2mA | 6.0 0.18 | 0.26 — 

Input Leakage Current | Ip. Vin =Vcc « or GND | 6.0 70 a 
Quiescent Supply Current _ Toc | Vin =Vcec or GND .0 = 











TC74HC688AP/ AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Veg=5V, Ta=25°C ) 


tTHL 


Propagation Delay Time 







Propagation Delay Time 
G-P=Q 








AC ELECTRICAL CHARACTERISTICS(C,=50pF, Input t,=t; =6ns) 


Ta=25°C Ta=—40 ~85°C 
PARAMETER SYMBOL} TEST CONDITION MIN- |) TYP. MAX, MIN. TMAX. UNIT 
2.0 a 


tTLH 


Output Transition Time 
Cru 


Propagation Delay Time | tyy 




















(Pn, Qn—P=Q) SOHL 
Propagation Delay Time toLH 
(G-P=Q) tpHL 
Input Capacitance Cin 








Power Dissipation Capacitance | Cpp(1) 











Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from _ the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 


Iccaqn~7© po? Vectfwtleo 
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TC 74HC690P 
TC 74HC691P 





TC74HC690P DECADE COUNTER REGISTER 
TC74HC691P 4-BIT BINARY COUNTER REGISTER 


The TC74HC690/691 are high speed CMOS COUNTER/REGISTER fabricated with silicon gate 
C2MOS technology. 


They achieve the high speed operation similar to equivalent LSTTL while maintaining 
|the CMOS low power dissipation. 


TC74HC690 is BCD DECADE COUNTER, TC74HC691 is 4-BIT BINARY COUNTER, these devices have 
Registers respectively. 

If LOAD input (LOAD) is held "L", DATA input (AD) are loaded in internal counter at 
positive edge of counter clock input (CCK). And at counter mode, internal counter counts 
up at positive edge of counter clock. If counter clear input (CCLR) is held "L", inter- 
nal counter cleared asynchronously to counter clock. 





Internal counter's outputs are stored in output register at positive edge of register 
clock (RCK). If register clear input (RCLR) is held "L", the register cleared asynch- 
roncusly to register clock. At this point, internal 
counter outputs no change. The outputs (Qa ~ Qp) 
are selected internal counter outputs or register 
outputs respectively by output select input (R/C). 
Two enable inputs (ENT and ENP) and carry output 
(RCO) are provided to enable easy cascading of coun- 
ters, which facilities easy implementation of N-bit 
counters without using external gate. 


All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 


FEATURES: 


° High Speed ..ccccecceees EMax=33MHz (Typ.) at Vcec=5V DIP2ZO0(3D2Z0A—P ) 





* Low Power Dissipation .... Toc=4uA (Max. ) at Ta=25°C PIN ASSIGNMENT 
- High Noise Immunity ....... VyrH=VNIL=28% Vcc (Min.) 
* Output Drive Capability ............ 15 LSTTL Loads 
(For Qa Qp) 
10 LSTTL Loads 

(For RCO) 

- Symmetrical Output Impedance 

| Ton | =ToL=6mA (Min.) for Qa’ Qp Output 

| Ioy|=Top=4mA(Min.) for RCO Output 


Balanced Propagation Delays eovoeveveveneee ec @ toLH=tpHL 


Wide Operating Voltage Range ..... Ve@c(Opr.)=2V v 6V 


Pin and Function Compatible with LSTTL(74LS690/691) (TOP VIEW) 
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TC74HC690P 
TC74HC691P 


EE Ta a a A aR aE ESE DE I a I Ea I I TIT IN SN REISE 


BLOCK DIAGRAM 


4-BIT 
REGISTER 


OUTPUT 

BUFFER 
4-BIT | (3-STATR) 
COUNTER 





TRUTH TABLE 


ie 


FUUCTION 


= 


HIGH IMPEDANCE 


COUNTHR CLEAR 


aa 





LOAD DATA 


COUNT DISABLE 
NO CHANGE 


COUNT UP 





NO COUNT 


SEE 


REGISTER CLEAR 


Pe 


LOAD REGISTER 


e 
ce 


NO CHANGE 


High Impedance 

The level of steady state input voltage at inputs AD respectively. 

The level of internal counter outputs respectively, before the most recent 
positive edge of the register clock. 


TC74HC690 RCO=QA* QD ENT 
TC74HC691  RCO=QA° QB° QC QD + ENT 
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TC74HC690P 
TC74HC691P 


TC74HC690 


LOGIC DIAGRAM 


R 
QA 
1” gp 
Q 
QD 


6 
15 


~~ 7 


AS ABOVE 


| 

J 

Nae ae Oe ee PS so 
| 


| 
| 
| 
| 
| 
| 
| 
2) 


j THE SAME 


L 


ey] ey] Le) Le 


2a abe 
- ra 
- A" cy" 


aa 
14 





PAL 






1X TEXT A R 
R : SS ee 
aN AG Ae Aaa a opt tt 


Oj} aA & e 
SE Be 2 ff /\ x ‘z x 
ce jO 109 4 A jo 

So eS 4 ” e i : 

a8 Ps é . 
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TC74HC690P 
TC74HC691P 


TC74HC691 


LOGIC DIAGRAM 


& 
=} 
< 
0) 
se) 
e 


AS ABOVE 


THE SAME 


AS ABOVE 





(52 A RD FT I A I ee 


TC74HC690P 
TC74HC691P 


TIMING CHART TC74HC690 


CCLR 





r VUEIIEES CLL , DON'T CARE UNTIL LOAD Gors Low ?*///////////, 
B LLL LALLA AML TTL ILL po 
0 VIA IT LI LITT AI ALAA IA IAAT LITE LD 


b COLLIE LILIA LAAT LLLP PLT 


ac ZI, | 7 ; . a 
Tn //// oe aug, eee ae : 


| 
l 
| 
| 
| | 
| | | 7 
QB ll | | | | : = | | 
i | 
| 
| 
| l 
| 
| | 
RCO | | | l | | a | 
COUNT OF | \7 48 9 0 1 2 3 4. 5 6 
| 
| 
| 
| 





| | 
INTERNAL | | I | 
COUNTER | a \ | 
ICLEAR PRES &T | iC LEAR | 
| 
| | i | 
COUNT | INHIBIT | COUNT 
paren 4" 
| | | | 
| | : | | 
HIGH | ; COUNTER 
IMPEDANCE | COUNTER OUTPUT | REGISTER OUTPUT | OUTPUT 
| 7 
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TC74HC690P 


TC74HC691P 


TIMING CHART TC74HC691 


( 


INTERNAL 
COUNTER 


' 
| 
‘ 
eee A eee A ee OO Re ee AO ee 
COUNT OF\, | jis 14 15 OF Al 1, 2 S 4 5 





MMMM ALLL ALLL 


0 LMM. 


TK MMIXILILILILLLLLLLLILLLLULUIUL#E##a 






| 

| 

| 

] 

COUNT INHIBIT ! COUNT 

| 

{ 

| 


HIGH | | | 
IMPEDANCE ! 
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TC74HC690P 
TC74HC691P 





ABSOLUTE MAXIMUM RATINGS 














PARAMETER 












































Supply Voltage Range Vcc -0.5%7 
DC Input Voltage VIN -0.5% Vect0.5 V 
DC Output Voltage Vout -0.5% Vect0.5 Yoo eae | 
| Input Diode Current | Lyx +20 4p & 
Output Diode Current lox +20 louTPUT 
DC Output ee sole ti +25 mA 
Current (QA v QD) +35 
DC Vcc/Ground Current > Ice _ +70 
Power Dissipation Pp 500* mW 
Storage Temperature ~65 150. 








Lead Temperature(10sec) 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C up to 85°C derating factor of 
-10mW/°C shall be applied until 300mW. 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT UNIT 















Input Voltage 





Output Voltage 















Operating Temperature -40 % 85 


01000 (Vec=2.0V) 
0~ 500 (Vcc=4.5V) 
0~ 400(Vcc=6.0V) 










Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 


ee ° 
PARAMETER SYMBOL TEST CONDITION ppm ase, Contr 
| ‘ MAX. 





High-Level 
|} Input Voltage 





Low-Level 
Input Voltage 








High-Level 





Output Voltage 








TC74HC690P 





TC74HC691P 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION ae ee UNIT 
a= ae Peopan. ve. [| wa 
0.0 










Low-Level 


Output Voltage 









3-State 
Off Leak 
Current 





Input Leakage 
Current 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 


Output Transition Time 


(Q) 


Quiescent (aay or GND 
Supply Current Iné"ce sachs oo 


(Continued) 





ae C Ta=-40V85°C 


O.1 

O.1 ae 
O.1 ° 
Pus _ 


mee ee 












Vin=Vin or VIz 
Vout=VYcc or GND 








Vin=Vcc or GND 


(CL=50pF, INPUT t;=tf=6ns) 
Ta=-40V85°C 





Output Transition Time 


(RCO) 








Propagation Delay Time 


(CCK — Q) 


Propagation Delay Time 


(RCK - Q) 


Propagation Delay Time 


(CCK — RCO) 


Propagation Delay Time 


(R/C — Q) 


Propagation Delay Time 


(ENT - RCO) 


P. “fa=25°C C 
SYMBOL] TEST CONDITION UNIT 
| 
CTLH 
F ra = i . ie 
THL 6.0 6 li weet so. a 48 
bars 2.0! — 30.) 95 | a |) os 
‘ 4.5| - 8/15] - | 19 
: ie 6S0l = Wet See IG 
tpLH 2.0 126, 1965 330 
: 4.5 34 | 53 66 
Poe 6.0 29 | 45 56 
CpLH 2.0 148 285 355 
AS 37 57 71 ns 
CpHL 6.0 31 48 60 
tpLH 2.0 128 | 250 315 
: 4.5 29° || 56 63 
pHL 6.0 99. |) 43 54 
a 2.0 104 | 200 250 
: 4.5 96: \" 40 50 
PHL 6.0 22 34 43 
z 2.0 56 | 110 140 
aoe kes 14 | 22 28 
CpHL 6.0 19 19 24 





TC74HC690P 
TC74HC691P 





AC ELECTRICAL CHARACTERISTICS (Continued) 


= Oo a o 
PARAMETER SYMBOL] TEST CONDITION Tar25 ¢ Ta=-40v85°C | unr 






























































Propagation Delay Time 2.0) - 160 | 305 
——— CpHL 4.5) = 40 61 = 
eS) 6.0) - 52 
Propagation Delay Time 2.0 255 
aa t 4.5 51 
CCLR - RCO pLH 
oa ies 6.0 Ld 
, Propagation Delay Time 2.0 285 
(BEER - Q) see 4.5 57 
gee 6.0 31 | 48 
Maximum Clock . _ Be - o 
f£ ° Zz 
F MAX 
pose 6.0} 24 35 19 
| Minimum Pulse Width tw(H) 2.0 40 | 100 125 
4.5 10 20 25 
t 
ree, a 6.0 9 | 17 21 
Minimum Pulse Width 2. 44 | 100 125 
(CCLR, RCLR) Cw(L) A alg 20 25 
6. ) i; 21 
2s 25 30 
Minimum Removal Time trom 4, 5 6 
6. 5 5 
Minimum Set up Time 2. 80 | 175 220 
TA AT 4. 20 35 44 
(LOAD, ENT, ENP) Z oP @ - 
| Minimum Set up Time 48 | 125 160 
12 ZS 32 ns 
ol aa 10 |, 21 27 
220 





Minimum Set up Time 
(CCK — RCK) 





















Minimum Hold Time 






wo 
SP 


18 
15 
92 
23 


20 
e) 
80 


7 175 
35 
16 


i 
7 










Qo 
OO. © /© 





6 
9 
Z 









ct ct ct ct 
> “n n n 


O & N 
OM O;OM Oj0oN O;OoOUN ojo UN O;/OUN OO WN O;O WM © 














3-State Output tpZL Rp=1k0 145 180 

Enable Time tpZH ie a 
3-State Output CpLZ 215 
Disable Time t pHZ Rp =1Lko 









| Input Capacitance 


a 
© 


| od 
Nw sw 
wor oO 
BEE 
CO} Nb 
ue) 
3) 








TC7M4HC690P_ ee ——(—ess—‘“‘“‘isC 


TC74HC691P 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 
Igc(Opr-) =Cpp * Vee * fty tice 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Part 1) 





(Fix Maximum count) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Part 2) 





TC74HC690P 
TC74HC691P 








Voc 
Vac CcK 
ao 50% 
GND GND 
Us ty 
—— Voc Vac 
cas % RCK 
50 
GND oe 
7 Se Se aD 
Se V0 
Q 
— fo —- VoL 
6ns 6ns 
Voc 
R/C 
GND 
VoH 
Q, 
VoL 
tpLz> tpz1. "pHZ> "pZH 


The LkQ2 load resistors should be connected 
between outputs and Vcc line and the 50pF 
load capacitors should be connected between 
outputs and GND line. 

All inputs except G input should be con- 
nected to Vcc line or GND line such that 
outputs will be in low logic level while 

G input is held low. 


Voc 


The 1k2 load resistors and the 50pF 
load capacitors should be connected 
between each output and GND line. 

All inputs except G input should be 
connected to Vcc or GND line such that 
output will be in high logic level 
while G input is held low. 
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TC74HC690P 





TC74HC691P 


Icc(Opr.) TEST WAVEFORM 


OUTPUT 
OPEN 6ns 6n8s 


| f eons | | 7 ‘a 
90% CG 

INPUT 
10% GND 
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TC 74HC692P 
TC 74HC693P 





TC74HC692P = =DECADE COUNTER REGISTER 
TC74HC693P = 4-BIT BINARY COUNTER REGISTER 


The TC74HC692/693 are high speed CMOS COUNTER/REGISTER fabricated with silicon gate 
c*MOS technology. 


They achieve the high speed operation similar to equivalnet LSTTL while maintaining 
the CMOS iow power dissipation. 


TC74HC692 is BCD DECADE COUNTER, TC74HC693 is 4-BIT BINARY COUNTER, these devices have 
Registers respectively. 

If LOAD input (LOAD) is held "L", DATA input (A%D) are loaded in internal counter at 
positive edge of counter clock input (CCK). And at counter mode, internal counter 
counts up at positive edge of counter clock. If counter clear input (CCLR) is held "L", 
internal counter cleared synchronously to counter clock. 





Internal counter's outputs are stored in output register at positive edge of register 
clock (RCK). If register clear input (RCLR) is held "L", the register cleared synch- 
ronously to register clock. At this point, internal 
counter outputs no change. The outputs (Qa VQp) are 
selected internal counter outputs or register outputs 
respectively by output select input (R/C). 

'Two enable inputs (ENT and ENP) and carry output (RCO) 
are provided to enable easy cascading of counters, 
which facilities easy implementation of N-bit counters 
without using external gate. 





All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 


FEATURES: 


DIPZO(C3D2Z0A-P) 





- High Speed ...eeeeeeceees Eyax=33MHz(Typ.) at Voc=5V 
- Low Power Dissipation ...... I¢cc=4uA(Max.) at Ta=25°C PIN ASSTGNMENT 
* High Noise Immunity ........ VNIH=VNIL=28% Vcc(Min.) 


¢ Output Drive Capability .............. 15 LSTTL Loads 
(For Qa v Qp) 
10 LSTTL Loads 
(For RCO) 
¢ Symmetrical Output Impedance 
| Tow |=Io, =6mA(Min.) for Qa VQp Output 
|Iou|=Io,=4mA(Min.) for RCO Output 


* Balanced Propagation Delays ...........-26.. toLH=t pHL 


+ Wide Operating Voltage Range ....... Vcc(Opr.)=2V 1 6V 


(TOP VIEW) 





|> Pin and Function Compatible with LSTTL (74LS692/693) 
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TC74HC692P 
TC74HC693P 


BLOCK DIAGRAM 


CCK 








LOAD CCLR RCK RCLR a R/C 
13 2 1 9 8 12 11] 
A 
4-BIT 
OUTPUT 
REGISTER 
Hoe BUFFER 


DATA | 4-BIT | (3-STATE) 
COUNTER 





z | Se een 
ENT 


TRUTH TABLE 


INPUTS 


— FUUCTION 
| CCLR | LOAD | ENP| ENT | CCK | | RCLR RCK R/ 


HIGH IMPEDANCE 
COUNTER CLEAR 
LOAD DATA 
COUNT DISABLE 
NO CHANGE 
COUNT UP 

NO COUNT 


REGISTER CLEAR 


LOAD REGISTER 


NO CHANGE 


Z: High Impedance 
avd: The level of steady state input voltage at inputs AD respectively. 
a'wd': The level of internal counter outputs respectively, before the most recent 
positive edge of the register clock. 


TC74HC692 RCO=QA*+QD* ENT 
TC74HC693. RCO=QA*QB*QC*QD> ENT 
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LOGIC DIAGRAM TC74HC692 







>—— | TABLE OF INTERNAL E/F 
PR{ Dice] @ | @ 


pee 
He aoe 
} HY its pli Ff ob | 


tet oe eae 








RCO 


THE SAME 


1 | 
| AS ABOVE | QB 
| [ 
ay Se eT a 
ie 
1 
THE SAME ! 
1 116 
AS ABOVE —— Qc 
{ 
[ie a ee esa 
Bye pe ee a 
THE SAME | 
5 
AS ABOVE 1 i QD 
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TC74HC693 


LOGIC DIAGRAM 





TRUTH TABLE OF INTERNAL F/F 





19_ Ro 





4 








AS ABOVE 





THE SAME 
THE SAME 


Me ee eee 
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TC74HC692P 


(SE a 7 I RT PET 


TC74HC693P 
TIMING CHART __TC74HC692 
GRR seniy petite tesa sierra ae 
a 
8 MLL LILI LL 
0 WYWIMMA VAUMMLLLLLILLLLLLLLLLLLLLLLLLLLLLLL LLL 


0 KML VLLLLLLLLLILLLILLLLLILILLLLLILLLLLLLLM LL 


| | 
RCO : | | | | ) 
| | i? 18 9 O 1 i 2 3 4 5 6 
| 


COUNT OF | 
(nna | | | 
a ! 

i] 
| 


] 
| | 
COUNTER A | 
! CLEAR PRESET, | Ren 
| | COUNT | | | COUNT 
HIGH : : | COUNTER 
IMPEDANCE | GOUNTER OUTPUT REGISTER OUTPUT OUTPUT | 
i 
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TIMING CHART TC74HC693 





TIT 


1 
eed 
| | 
{ 
RCO | | | | | 
COUNT OF | (4S ji4 “16 0 1 z 3 4. 5 | 6 
INTERNAL | 

COUNTER 


COUNT 


| COUNTER 
| oQUTPUT 


IMPEDANCE REGISTER OUTPUT | 
| | 
1 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL RATING UNIT 











Supply Voltage Range -O0.5%7 

DC Input Voltage me 5 V 
“DC Output Voltage 0.5% Vegt0.5 
| Input Diode Current +20 

Output Diode Current | Iox +20 





DC Output (RCO) l #25 mA 
Current (QA v QD) OUT +35 


DC Vcc/Ground Current Icc +70 








Power Dissipation Pp 500* 


Storage Temperature 7 TSTG _ (765% 150 cs 











Lead Temperature(l0sec)| Ty 
* 500mW in the range of Ta=-40°C%~%65°C and from Ta=65°C up to 85°C derating factor of 
-10mW/°C shall be applied until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL | LIMIT UNLT 


0 ~ Vcc 


















j|Input Voltage 








Output Voltage 











-40 ~% 85 
0v1000 (Vcc=2.0V) 
0~ 500 (Vcc=4.5V) 
0 ~~ 400 (Vcc=6.0V) 







Operating Temperature 



















Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION Sats | Bao 0e2 Fonte | 
Vec| MIN. | TYP. | MAX.|MIN. | MAX. 


| Gigepet evel 
Input Voltage 


KH 
Zz 








aay 


ue SS 
e o e e ia 
Oo oO YoY 

Sin & 

e e e Or & Po 

wt Ute ie ie 

FiO FTO NO 

e r e Be 


uw 
Ov 
co © 
Sa) 
oO 
© 












Low-Level 
Input Voltage 






mA RNID RNA RN 
e e e 





High-Level 






4.5 
6.0 


fs 
© 









Iny=-6mA 
QA» QD OH 
Loyqs7 ° 8mA 
L,,,;=-4mA 
RCO OH 
Iopq=-5 ~2mA 6. 
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mn & 
o>) 
ee) 


Output Voltage 





> 
Oo um 
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TC74HC693P 


DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL TEST CONDITION | tar25°c  |Ta=-40~85° {unt 
v 


VIN=VTH 
V 
AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT ty=tf=6ns) 


Ta=~4085 
PARAMETER SYMBOL] TEST CONDITION Vc UNIT 
| ACTA COMICAL 

















Io, =20uA 














or V 
Low~Level TL 














V Mop: |. BOE? 
Output Voltage OL Q Top =7.8mA 
RCO ‘OL 








VineVig OF Vir 
Vout=Vcc or GND 











Vin=Vcc or GND 








VinFVocc or GND 





Supply Current 

















(RCK - Q) CpHL 
ns 





Propagation Delay Time | tpry 
(CCK - RCO) CpHL 


55 
265 
53 
225 
45 
38 
120 
24 





MI 

t 

Output Transition Time ea ae ie 
t 

(Q) THL 6 13 

Output Transition Time °TLH : ia 

(RCO) CPHL 16 

- Lo 

- 325 

Propagation Delay Time | ~PLH 65 
t 

(CCK - Q) PHL a 

cones 25 

Propagation Delay Time | ‘pLH g ee 


t 
Propagation Delay Time pli 


(R/C - Q) CpHL 











Propagation Delay Time | tpLH 
(ENT - RCO) CDHL 
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ene 


N 
MHz 





AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL | TEST CONDITION 


Maximum Clock 







cn 























































| Evax 45 

Frequency Gl 9G 
Minimum Pulse Width tw(H) ee 7 
(CCK, RCK) tw(L) eG - 
1 cn 
° ° ° 2.0 = 
Minimum Set-up Time oe 45 _ 
(LOAD, ENT, ENP) 6.0 = 
ae ; 2.0 - 

Minimum Set-up Time 
Us 7 a 
(A, B, C, D) 6.0 = 
re 42 eOe ie 
| Minimum aie Time te 4.5 - 
(CCLR, RCLR) 6.0 _ 
|Minimum Set-up Time ae 5 
t. 4.5 rs 
(CCK - RCK) 6.0} - 
: 2.0; = 
Minimum Data Hold Time] th 45). = 
6.0 - 
)3-State Output Enable t a = 
- pZL Rp =Lko 4.5 = 

Time 

“pZH 6.0] - 
a Seats: Output Disable) toEZ a & 
j P P Rp =1Lke 4.5| - 
Time C5HZ 6.0 - 
Input Capacitance Cin = 
Output Capacitance CouT = 





Capacitance 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 


Icc(Opr.) =Cpp - Veg - fin tIcc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Part 1) 


twH tw 


CCLR 
RCLR 


CCK, 
RCK 





(Pix Maximum count) 


ENT 


CARRY 
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TC74HC692P 


SNR RS IN TR NTI I LI I IE, FPR RESTO IE BPS DO a RT a cE EO ER 


SWITCHING 





CHLZ> CoOZL 


The 1kQ load resistors should be connected The 1k2 load resistors and the 50pF 
between outputs and Vcc line and the 50pF load capacitors should be connected 
load capacitors should be connected between between each output and GND line. 
outputs and GND line. All inputs except G input should be 
All. inputs except G input should be con- connected to Vec or GND line such that 
nected to Veg line or GND line such that output will be in high logic level 
outputs will be in low logic level while while G input is held low. 


G input is 


oO} 


TC74HC693P 


CHARACTERISTICS TEST WAVEFORM (Part 2) 









tpbHZ> 'pZH 


held low. 


Vac 







GND 







VoH 













VoL 
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Icc(Opr. ) TEST WAVEFORM 


OUTPUT 
OPEN 6ns 6ns 


90% 
INPUT 


Sia QND 
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TC74HC696P = U/D DECADE COUNTER/REGISTER (3-STATE) 
TC74HC697P ~=«U/D ~4-BIT BINARY COUNTER/REGISTER (3-STATE) 


The TC74HC696/697 are high speed CMOS up/down counters fabricated with silicon 
gate C*MOS technology. They achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. TC74HC696 is BCD DECADE 
COUNTER, and TC74HC697 ig 4-BIT BINARY COUNTER. Both devices have registers respec- 
tively. They count at positive edge of counter clock input (CCK) when selected at 
"Counter Mode". If input U/D is held "H", internal counter counts up, and held "L", 
counts down. Internal counter's outputs are memoried in output register at positive 
edge of register clock (RCK). The outputs (QAVQD) are selected internal counter 
outputs or register outputs respectively by output select input (R/C). Their clear 
function are cleared asynchronously to clock. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 





FEATURES 

- High Speed ....-.e.eeeeee+ Eyay=33MHz(Max.) at Voc=5V 
- Low Power Dissipation ...... I¢c=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 


* Output Drive Capability .... 10 LSTTL Loads (For RCO) 
15 LSTTL Loads (For QA‘% QD) 


- Symmetrical Output Impedance .... | Tou |=IoL= 6mA (Min. ) 
For QA~ QD Output 
| Tou| =Lon= 4mA(Min.)For RCO Output 


* Balanced Propagation Delays ...cccceccscves CpLH=tpHL 
* Wide Operating Voltage Range ....... Vec(Opr.)=2V% 6V 
* Pin and Function Compatible with LSTTL (74LS696/697) 


ABSOLUTE MAXIMUM RATINGS DIP2ZO0(3D20A-P) 





Supply Voltage Ralee- 0.5.7 








ccom a PIN ASSIGNMENT 
DC Input Voltage -0.5 V Voct0.5 





DC Output Voltage ; : -0.5 1 Vect0.5 





Input Diode Current | | £20 





Output Diode Current +20 
+35 (QA QD) 
£20: (RCO) 





DC Output Current 





DC Vec/Ground Current +70 





Power Dissipation 500% 





Storage Temperature -65 % 150 





Lead Temperature 10sec. | 300 





* 500mW in the range of Ta=-40°CV65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. (TOP VIEW) 
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TRUTH TABLE 





Q 
?) 
i 
ae 


a] 


HIGH IMPEDANCE 
a CLEAR COUNTER 
LOAD COUNTER 


E 
=z 
| 
Q 


omy 
ple lle |S 
I 
a 
ate ec cele ta as as 


ee 
Q 
| 


mf PS 


NO CHANGE NO COUNT 


COUNT UP . COUNT UP 
COUNT DOWN COUNT DOWN 





NO CHANGR NO COUNT 


b! LOAD REGISTER 


NO CHANGE NO LOAD 


H 
H 
H 
xX 


H i 

H 
| H 

H 

X 


~< 
ms | PX 


= 


aie 


x 
a 





X: Don't care 
Z: High Impedance 
avd : The level of steady state inputs at inputs A through D respectively. 
a'~wd': The level of steady state outputs at internal counter outputs QA' through 
QD' respectively. 


RCO Function 


TC74HC696 + RCO=(UP*QA*QD*ENT + UP» 
TC74HC697 + RCO=(UP*QA*QBeQC*QD* ENT 


BLOCK DIAGRAM 


4-BIT 
REGISTER OUTPUT 
4-BIT BUFFER 


COUNTER (3-STATE) 





640 


TC74HC696P 
TC74HC697P 


LOGIC DIAGRAM 





J 


THE SAME 
THE SAME 
AS ABOVE | 


Tee 


~siete geese 








© | | 
Ss : | 
C} 
[\ | | | 
HH | 
< | : | 


RCO 


io) 
re 
oS 
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TC74HC697 


LOGIC DIAGRAM 








THE SAME 


a 
> 
1°) 
Q 
< 
% 
< 





tae 


06 


4 © 
p 06 
5 Nd 





O38 





QD 


aap Lec ceeengrees 


AS ABOVE | 


ii 


A 








RCO 


o> 19 


#1 





sig Is 


j 
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TIMING CHART TC74HC696 


CCLR | | 
LOAD | | 

: VL ITT. 
0 WITT VW. 


BLT) = NII II ASI IIIT IID IMI IT IID 


i 

ie Peed Pd Lead Lit) be Lee 

| | 
QB | | | | | | L ZS 

| 
ey | - re a ACE, 

QD | Z 

| | 
RCO | | | ! | | 


| 
/COUNT OF\ | I7 |) 8 9 0 1 2 pi 0 @ PBs fiove 6 
( INTERN AD | i | | | 
COUNTER / | ! | l y 
A A COUNT UP | | | 
CLEAR a ae | HIGH IMPEDANCE 
INHIBIT | | INHIBIT ) COUNT DOWN | 


i 
| 
COUNTER OUTPUT | REGISTER OUTPUT | GOUNTER OUTPUT 
| 
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TC74HC697P 


TIMING CHART  TC74HC697 


CCLR | = 
LOAD | | | 


B LYLLLA  ULLLL LL LL, DONT CARB UNTIL LOAD GOES LOW MYL KL LL LL, 





ENP | | | | | 
| 
ENT | | | oe eee 
| 7 | 
ek a eb rs Ae 
| | 
RCK | | | | | | | | | | | 
| | 
a a mamas s Sate aaeeee ene 
| a 
a | | | | | | 
; | | | | | 
QA | | i] | | | a | | | | Vz ae 
| , | | 
QB | | ) | | _— | ae os TEBE 
Qc | 


QD 


RCO 


COUNT OF 
(2xtBrwat 


COUNTER 


A A 
CLEAR PRESET COUNT UP 
a 


INHIBIT zi | INHIBIT COUNT DOWN 





| 
COUNTER OUTPUT | REGISTER OUTPUT | COUNTER OUTPUT 
es ee 
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RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL LIMIT ONIT 


Supply MOT ee: 















Input Voltage 














Output Voltage 





Operating Temperature 

0vV1000 (Vec=2.0V) 
0 ~~ 500 (Vcc=4.5V) 
0 ~ 400 (Vcc=6.0V) 




















Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 


High-Level 
| Input Voltage 


TC74HC697P 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 





Ta=25°C 


| MIN. | 


720) cS 


Ta=-40V85°C 
M 


es ee 5 = | 


ii 
1 





Low-Level 
Input Voltage 








High-Level Loyq=—6mA 


Output Voltage Ioq=-7.8mA 





Ioq=-4mA 
Ioy=-5 - 2mA 








Low-Level 


FID Frm DH DFID FNID HENID & 


Output Voltage 


OUI OUOUDO OU OU OUdioUolIon 


ON LI on 
ee  ¢ 





3-State Output 
Off-State 
Current 


Vout=Vcc or GND 





Input Leakage 
Current 


Vin=Vec or GND 





Quiescent Y y © CND 
= O 
Supply Current Inv"ce 
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AC ELECTRICAL CHARACTERISTICS (t,=t¢e=6ns, Cy, =50pF) 


PARAMETER SYMBOL patie dare? © eee UNIT 


































































































2.0 . 
Output T iti i CTLH 
utput Transition a 7 7 
(Q) THL 6.0 10 13 
ae . 2.0 75 = 95 
Output Transition Time tTLH : 
ts 4.5} = - 15 - 19 
oe “THL 6.0] - 7 | - 23. |). 16 
Propagation Delay Time CpLH pe ~ . = ~ 
as ie pols gf hae 
Propagation Delay Time tpLH 2.0) - 116 | 225 a 
CHL 4.5 a 29 45 - 
eae : 6.0} - 25 | 38) - 
; : 2.0}; - 160 | 305 - 
Propagation Delay Time COLE age is i : 
(CCK - RCO) t pH eG ol eek a 
Propagation Delay Time COLE 2.0 ~ 100 195 ~ 
2 4.5) - 25 39 = 
2) a 6.0| - Die “S3pl es 
Propagation Delay Time COLH : : > = Ge ~ 
(ENT - RCO) Cou, ae a er ae 
Propagation Delay Time ‘ 2.0) - 148 | 285 = 355 
(CCLR - Q) PHL 4.5, - 37 57 _ rps 
6.0; - 31 48 - 60 
Propagation Delay Time Peas 2.0) - 172 325 a 405 
ee . pe oH Ad = 1ny or oe O71 
(CCLR - RCO) 7 ; ; eek, ee oe 
2.0 4 
Maximum Clock Frequency f£MAX 4.5! 20 
6.0} 24 
Minimum Pulse Widht tw (H) fee 
(CCK, RCK) tw(L) 6.0 
eons ; 200 
Minimum Pulse Width t 
w(L) 4.5 
(CCLR) 4G 
Minimum Removal Time 2.0 
t 4.5 
(CCLR) rem 6.0 
Minimum Set-up Time . 2.0 
et: ee, eae Ss 
(LOAD, ENP, ENT) : ; 
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UNIT 





AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SyMBOL| ZEST Ta=25°C Ta=-40185°C 
75 95 
19 
16 






















Minimum Set-up Time 


(A, B, C, D) 












| 
en. NN] K 
Lo Nl ft UM OF] rd 
k= 
un 






Minimum Set-up Time 
(CCK — RCK) 












Minimum Set-up Time 


(U/D) 














Minimum Hold Time 













3-State Output 


FNID FN D FS ND LY A +S bw 


aa 
e e e 







Enable Ti 
nable Time 14 22 


OO TO} no NOOO Mm O;0O NO)O WW © 


EO) tf tlre rR 
Os RO 

be 
NW Nw iu 
AO SO CS Oo 






3-State Output 


Disable Time 







Or & ho 
e e e 
om 






Input Capacitance 


















Power Dissipation 
Capacitance 





Cpp (1)|_ TC74HC696 


TC74HC697 


Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which is 





\o N Nh Oo 
No n OW bd 






calculated from the operating current consumption without load (refer to Test 


Circuit). Average operating current can be obtained by the equation hereunder. 


Tec (Opr-) = Cpp * Vec * fin t+ lec 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 





Ons 
. 
aT 4 ete 
A~D 50% A 
() % . GND 
ty th 
cok Voc 
CCK 50% | 
; GND 
ee ti: ~ ity iD 
Q,RCO | 
RCK 
R“C 
Q 










Vac 
CCLR 
GND 
Vac 
OCcK 
GND 
6 
Q ” Voy Voc 
Roo ne 
Vou GND 
em 9 | 
RCO ~ 50% 5 0% 
VoL 
t . 


UpHL 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


OUTPUT DISABLE, ENABLE 








6ns 6ns 
Voc 7 
Pacers Vv 
ENT cc 
= SNP 
: GND ‘ GND 
— Vv 
Vou CC 
CCK 
GND 
VoL 
tO 
Q VoH 
Vou oaks 
Q 0 RCO 
Ea ee 


VOL 





Icc(Opr.) TEST CIRCUIT 
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TC74HC698P U/D DECADE COUNTER/REGISTER (3-STATE) 
TC74HC699P =U /D 4-BIT BINARY COUNTER/REGISTER (3-STATE) 


The TC74HC698/699 are high speed CMOS up/down counters fabricated with silicon 
gate CMOS technology. They achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. TC74HC698 is BCD DECADE 
COUNTER, and TC74HC699 is 4-BIT BINARY COUNTER. Both devices have registers respec- 
tively. They count at positive edge of counter clock input (CCK) when selected at 
"Counter Mode". If input U/D is held "H", internal counter counts up, and held "L", 
counts down. Internal counter's outputs are memoried in output register at positive 
edge of register clock (RCK). The outputs (QA%QD) are selected internal counter 
outputs or register outputs respectively by output select input (R/C). Their clear 
function are cleared synchronously to clock. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 


FEATURES 

° High Speed ...cscccees Sew es EMAX=31MHz(Max.) at Voc=5V 
- Low Power Dissipation ......... Icc=4uA(Max.) at Ta=25°C 
* High Noise Immunity ........... VNIH=VNIL=28% Vcc (Min. ) 


- Output Drive Capability ....... 10 LSTTL Loads (For RCO) 
15 LSTTL Loads (For QA %VQD) 


- Symmetrical Output Impedance ..... ee | Ton | =IoL=6mA (Min. ) 
For QAVQD Output 
lIou|=IoL=4mA (Min.)For RCO Output 


- Balanced Propagation Delays ........ veeeceeeee CpLHStpHL 
- Wide Operating Voltage Range .......... Vec(Opr.)=2V v 6V 
* Pin and Function Compatible with LSTTL (74LS698/699) 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER 
Supply Voltage Range “0.507 





DC Input Voltage 
DC Output Voltage 











Input Diode Current 
Output Diode Current 
+35 (QA QD) 


DC Output Current +25 (RCO) 








DC Vcec/Ground Current 





Power Dissipation 








Storage Temperature -65 1.150 














|Lead Temperature 10 sec | 300 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. : | (TOP VIEW) 
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TRUTH TABLE 


FUNCTION 


oe 
Oo 
> 
o 
5) 
Zz 


HIGH IMPEDANCE 











CLEAR COUNTER 
LOAD COUNTER 











NO COUNT 


COUNT UP 
COUNT DOWN 
NO COUNT 


LOAD REGISTER 





my [ofl] | le 
m= [feted =f 


CCLR 
x 

abe, 
x 
x 


NO LOAD 


: Don't care 
: High Impedance 
avd : The level of steady state inputs at inputs A through D respectively. 
a'vd': The level of steady state outputs at internal counter outputs QA' through 
QD' respectively. 


RCO Function 


TC74HC698 RCO=(UP*QA*QD*ENT + UP*QA*QD* ENT) 
TC74HC699 RCO=(UP*QA*QB*QC*QD* ENT + UP*QA*QB*QC*QD* ENT) 





BLOCK DIAGRAM 


LOAD CCK CCLR UD 
9 


ae Re me 
REGISTER OUTPUT 


BUFFER 


4—-BIT 





651 


TC74HC698P 
TC74HC699P 


TC74HC698 


LOGIC DIAGRAM 





| 17 
| j16 


THE SAME 
AS ABOVE 









B 
iL5 


™~™ 
| 
! 
i 


oS nee eat 


THE SAME 
AS ABOVE 
THE SAME 





i er A ss Oe A a De ee | 
Rimi eufiee ieee 


06 
06 


£P>4 
2h 


Q 
QC 
QD 





AS ABOVE | 


19 —~ 
RCO 


ete ett 


[>°-4> 


TRUTH TABLE OF INTERNAL F/F 
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LOGIC DIAGRAM TC74HC699 





THE SAME 


aa ; 





$6 


£h4 


THE SAME 
AS ABOVE 


ie 


Pd 





$6 





i 


AS ABOVE | 





ia tee 2k 





RCO 


> 


A 


TRUTH TABLE OF INTERNAL F/F 





Thies 
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TIMING CHART TC74HC698 


CCLR 


LOAD 


WML EZLZZ 7, won't cane wnri, TOAD aows Low LLLLLLLLLLLLLLL 

; 
? 
Be DUTT Ne NOITU TILT LIT AL- 


RCO 
COUNT OF 
INTERNAL COUNTER 


A 


CLEAR PRESET . HIGH IMPEDANCE 


INHIBIT COUNT DOWN 
| eee ee 


| 
COUNTER OUTPUT REGISTER OUTPUT | COUNTER OUTPUT 
{ 
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TC74HC699P 


TIMING CHART TC74HC699 


COR 
—— 
TTT an WO IAI IIT IIIA IA TI ID LI LL 
© WIN WLLL LLL LLL. 









l 
| i 4 | | 
COUNT OF L. ae 14 15 0 2 1 0 15 | 14 ; 18 12 
INTERNAL COUNTER , it 3 | | | 
| 
crear A, | | | A 
PRESET COUNT UP | | | HIGH IMPEDANCE 
| | | 
| | 
INHIBIT | | INHIBIT | COUNT DOWN 
a Er eee tah nie Ba pp — al 
| \ 
] 
COUNTER OUTPUT REGISTER OUTPUT | COUNTER OUTPUT 
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INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


POU 


opr 
01000 (Vec=2.0V) 
|} Input Rise and Fall Time | t;,t¢ |0%500(Vcc=4.5V) 
0 400 (Vcc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=-40%85°C 
PARAMETER SYMBOL TEST CONDITION — UNIT | 
VCC | MIN. | TYP.| MAX.| MIN. | MAX, | 


om) 
ha 


Flin & bh 

e@ se e 
= ei Gine 
Blu eB 
e e e e 
Elorwo 
bo 





| High-Level : 220 V 165 1.5 
| Input Voltage TH 4. red 7 
6 e e e 

- 2. 0.5 0.5 
Low-Level y . ; a ae pee 
[Input Voltage | 14 i ie | 











PH 
e e 
wo 






















0 
5 
0 
0 
5 
0 
Viaw=V 2.0 
I 
or IL 
| High-Level ll : 
| Vag Ioq=-6mA 455°) 424181 4.3 
Output Voltage a 
| Ioq=-7.8mA 6.0; 5.68] 5.80 5.63 | Vv 
NOU 
a Toq=-9-2MA 16.0 | 5.68} 5.80| - | 5.63] - 
2 2.0 0.0/0.1 
Vin=Viy 2 
Ip, =20uA As5 0.0 0.1 
| or VIL 6.0 0.0 10.1 
Low-Level ;— 
In; =6mA 4. ‘ ‘ 
Output Voltage | Voz, QA VQD OL dae luce 
eae To. =4mA ‘es 0.17] 0.26 
pas Ipp.=5.2mA | 6.0 0.18 | 0.26 
3-State Output | P 
Off-State [oz Vout=Vcc or GND 40.5 
Current 
Input Leakage I aes | +0.1 A 
Quiescent I = | 
Yayevoc or Gan eof - [= [eo] = 
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TC74HC698P 
TC74HC699P 





AC ELECTRICAL CHARACTERISTICS (t;y=t¢=6ns, Cy=50pF) 















TEST Ta=25°C Ta=-40%85°C , 
PARAMETER SYMBOL cere y UNIT 
Output Transition Time trp y : ~ 25 60 a 75 
ee 12 - 15 
THL 
(Q) 6 10 _ 
Output Transition Time CTLH 
(RCO) CTHL 














Propagation Delay Time CpLH 


(CCK = 7Q) CpHL 








Propagation Delay Time 








(RCK “= -Q) 


NHN FNID FYE D FHM] DBD & hd 
e @ } @  — @ @ | @ 


oo 


Oo MmOo;} own olo TaAo;1o wa o;o OTo!]owyr © 







































































ns 
2% 
Propagation Delay Time i 
(CCK — RCO) 6. 
p : Zin 
ropagation Delay ‘ 
(R/C - Q) 6 
Propagation Delay £20 
ee, «Soe 4.5 
(ENT - RCO) 6.0 
220 
Maximum Clock Frequency 4.5 MHz 
(CCK, RCK) 6.0 
250 
Minimum Pulse Width 4.5 
(CCK, RCK) 26 
Minimum Set-up Time oe 
ee, pe eee 4.5 ns 
(LOAD, ENP, ENT) 3G 
20) 
Minimum Set-up Time 4.5 
(A, B, G, D) 6 0 


TC74HC698P 
TC74HC699P 





AC ELECTRICAL CHARACTERISTICS (Continued) 


7 — Ta=25°C 
T Y 
RAMETER SYMBOL | CONDITION MIN.| TYP.| MAX. 


50 
ts 
CS. 
ts 


tpZL 

P Rp =LkQ 
tpZH 

pLZ 

pHZ 

I 















Minimum Set-up Time 


(CCLR) 














Minimum Set-up Time 


(U/D) 












> 
CO 
| 
No 
1S! 


Minimum Set-up Time 


i 
No 
No 
in 


DENIDENIDAFS WH 
e 
on) 

N 
hb ro]. we 
Go Ca .O.  tn G8. fo 
ke 
Nw be 
oN ay oon Ce i) 


4 
© 
NO 


(CCK = RCK) 


O;o Uo; onoo no;ouno;own 














No 
oa! 









|Minimum Hold Time 


Ui 





3-State Output 


FNM), AD & bd 


ees 
e e e 


— 
NO oF 
NR © 


Enable Time 


\O 


Ch 
3-State Output CoL 
Disable Time a - 
Input Capacitance CIN 
Output Capacitance CouT 
Power Dissipation ‘gran Ge 
Capacitance 





OH —- NO 
e e oe 
oOo wu 








hb FPN oOlrF FF Umi! 4 1 
oo) mins CO O|lNW FO 
ke 
1 Re |h pvp 
Olmwo in 


_ 
fH 
Go 








Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 


Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(Opr-)=Cpp + Voc * fint+Icc 
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TC74HC698P 
TC74HC699P 





SWITCHING CHARACTERISTICS TEST WAVEFORM 











6ns 6ns 6ns 
Voc 
90% ; ' 
10% GND 
CCK GND tis 
Voc 
Vou CCK \ 
GND 
Q,RCO ty 
VoL a 
Sage VG 
RCK } 
GND 
Voc 
RG 
GND 
Vou 
Q 
VoL 
CCLR sag Voc 
GND 
ts | th 
Voc Voo 
st 50 
U/D % 
GND CCK GND 
arm | 010 a — 
CCK 7 
GND RCO Se VG 
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TC74HC698P 
TC74HC699P 





SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


LOAD 
GND 


CCK 
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TC74HC698P 
TC74HC699P 





Icc(Opr.) TEST CIRCUIT 
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—TC74HC4002AP/AF 


DUAL 4-INPUT NOR GATE 





The TC74HC4002A is a high speed CMOS 4-INPUT NOR 
GATE fabricated with sillicon gate C’MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against DIP14 (3D14A—P) 
static discharge or transient excess voltage. 





14 
FEATURES: ; 
© High Speed vrrrrrersrerseseerseeeeeeeeees toq=10ns(Typ.)at Voc yore op rae 
¢ Low Power Dissipation ss+t++++s_ Icc=luA(Max.)at Ta=25C 
¢ High Noise Immunity serrtrserees Vatu = Vnit 28% Vcc (Min. 
‘ | : ee re PIN ASSIGNMENT 
¢ Output Drive Capability °-+-+-++:--- 10 LSTTL Loads 
¢ Symmetrical Output Impedance + | Ig; |=Ig,=4mA(Min.) 
¢ Balanced Propagation Delays °*-* toLH= tp 


¢ Wide Operating Voltage Range -: Vcc (opr)=2V~6V 
¢ Pin and Function Compatible with 4002B. 


(TOP VIEW) 





cy eee Sas ere OE YE RO Ee eee Re A TE 


IEC LOGIC SYMBOL TRUTH TABLE 


X : Don’t Care 
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TC74HC4002AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 
Supply Voltage Range —J.5~7 
Vin 












*500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 




































































DC Input Voltage 70.5 ~Voo 40.5 ~— to 85°C a derating factor of 
DC Output Voltage Vout —0.5 ~Veet0.5 Vv -10mW/°C shall be applied 
Input Diode Current li +20 | mA until 3001 W. 
Output Diode Current ox | +20 eal mA 
DC Output Current Tour +25 mA 
Ry | SW0CDIP)«/160QMFP) | ma 
Storage Temperature Tstg a —65 ~150 le °C 
a 








RECOMMENDED OPERATING CONDITIONS 


Output Voltage 
Operating Temperature Topr —40 ~ 85 
0 ~ 1000(VQ.=2.0V) 
tr, tf 0~ 5000 Voc =4.5V) 
0~ 400(Voc=6.0V ) 












Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 

























































































Ta=25C Ta=—-40 ~85°C 
PARAMETER [SYMBOL TEST CONDITION Ver TVIN, TYP. MAX.) MIN. MAX. UNIT 
High-Level 2. 0 1.5 ae 7 1.5 er 
Vin 4.5 315 a 
Input Voltage _ 
zl | 6.0 | 4.2 —_ 
2.0 = = 
Low— Level 
ViL 4.5 — — 
Input Voltage ay _ i = 
aa 
al 2.0] 1.9 2.0 
High—Level VIN = gaa eae ap: eo 
Output Voltage Vou Vor V, 6. 0 9.9 6. 0 
HO To, =-4 mAl 4.5 | 4.18 | 4.31 
Ion =—-5. 2mA) 6.0 5. 68 5. 80 

ca 20) - 0.0 | 0.1 

Low-Level Vin = TOE NE eS : i He 

Output Voltage Vou Viwor V; 6. 0 0. 0 0.1 

He Tg, =4 mA] 4.5 — 0.17 | 0.26 
Io. =5,2mA | 6. 0 | = 0.18 0. 26 
Vin =Vcc or GND | 6.0 [| - = 
Vin =Voc orGND [| 6.0[ -— | - | 210 | 












663 





TC74HC4002AP/AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V,Ta=25°C, Input t,;=t;=6ns) 


PARAMETER TEST CONDITION 


Output Transition Time LTLH 
tTHL 
. . t pLH 

P tion Delay T . 
ropagation Delay Time fae. 


AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t,=t;=6ns) 


Ta= a= oa Ta=—40 ~85°C 
koe ee oe a 
a 


t TlH 


CTHL _ 


a . rm: to1 tT 
Propagation Delay Time pelt 








Output Transition Time 














LL 
aoamoouoe 





pHL 
Input Capacitance Cn peor ar, 
Sl he ese Soe So Sal eae 


Note(1) Cppy is defined as the value of the internal equivalent capacitance which is coer ie from the 
operating current consumption without load. : 
Average operating current can be obtained by the equation: 
Toc @pp =C pp ° Voce fin +1qc /2(per Gate) 
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TC 74HC4017P/F 


TC74HC4017P/F DECADE COUNTER/DIVIDER 


The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with 
silicon C*MOS technology. It achieves the high speed operation similar to equivalent 
ILSTTL while maintaining the CMOS low power dissipation. It contains 5-stage divided- 
by-10 Johnson counter with 10 decoded output (QO - Q10) and carry-out bit. 

This counter is advanced on the positive edge of clock signal when CE input is held 
low, or it is advanced on the negative edge of the clock enable signal (CE) when CLOCK 
input is held high, and selected one of ten outputs goes high. Holding high the CLEAR 
input, this counter is cleared to its zero state without regard to the other input 
conditions. 

All inputs are equipped with protection circuits against static discharge or transient 
jexcess voltage. 


FEATURES: 

HI GR Oped. sn and oiseiste eink ee. ce fMAX=45MHz(Typ.) at Vcc=5V 

l- Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C 

- High Noise Immunity ......... VNIH=VNIL=284 Vec (Min. ) 

* Output Drive Capability sch-d<.e< 0 e404. 10 LSTTL Loads 

- Symmetrical Output Impedance ..... | Tou |=Ip7,=4mA (Min. ) 

¢ Balanced Propagation Delays ..........e000- toLHs tp aL DIP16(3D16A-P) 


+ Wide Operating Voltage Range ....... Vec(opr. )=2V v 6V 
- Pin and Function Compatible with 4017B oe 
i 


ABSOLUTE MAXIMUM RATINGS 


[Supply Voltage Range -O0.5%.7 


MFP16(F16GC-P) 





DC Input Voltage -0.5% Vect0.5 
DC Output Voltage -0.5 vu Vcect0.5 








Input Diode Current 





Output Diode Current 





{DC Output Current 
DC Vec/Ground Current 





Power Dissipation 500(DIP) * 
180 (MFP) 





Storage Temperature -65 % 150 








Lead Temperature 10sec 300 


* 500mW in the range of Ta=-40° 65°C and from Ta=65°C 
up to 85°C derating factor of -1l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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1C74HC4017P/F 


TRUTH TABLE 


X: DON'T CARE 
Qn: NO CHANGE 





LOGIC DIAGRAM 
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TC 74HC4017P/F 


TIMING DIAGRAM 


QA 


Qs 


Q4 


Q5 


Q6 


Q'7 


Q8 


Q9 


CARRY OUT 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 
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TC74HC4017P/F 


DC ELECTRICAL CHARACTERISTICS 


| Ta=25°C Ta=—40%85 °C 
High-Level alae 
6.0 | 4.2 

029 

. AES 1) 

: | bees! 

: -0 = 






Pe] o< | oe fe fe : 
ry 


Swe 
NR 
Wn 






Input Voltage : 













Low-Level 
Input Voltage 








Ooo © Rr oO 
b+ bf ow W 
nn 








High-Level 





|Output Voltage 








Ipyq=-5-2mA 6. 


| 





Top =20uA 





Low-Level 








Output Voltage 


© 
Lo 
8) 












Io,=4mA 
| Io9L=).2mA 


© 
Uo 
Wo 














it | 
he 
Oo 


Input Leakage 


Current MINE "GC oe NS 





pos 
> 





Quiescent 
Supply Current 





Vin=Vec or GND 


> 
[o) 
© 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT ty=tf¢=6ns) 


PARAMETER | YMBOL| TEST CONDITION (ema Pees O82 C 









EE 


S 

t 260 30 1 95 
Sct . TLH 
Output Transition Time aS 8 15 19 
THL 6.0 ih 1G 16 
Propagation Delay Time | tpLH make poe | ES 245 
— 4.5 25 39 49:j, BS 

(CLOCK, CE-Q, CARRY)| ‘pHL 5-6 51 33 42 
Propagation Delay Time | tpLH ae a ie si 
4.5 25 39 49 
(CLEAR = Qs CARRY ) CpDHL 6.0 D1. 33 4? 
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TC74HC4017P/F 





AC ELECTRICAL CAHRACTERISTICS (Continued) 


Ta=25°C Ta=—40%85°C 
PARAMETER SYMBOL; TEST CONDITION UNIT 
10 _ 


-|B 









































Maximum Clock : 2.0 5 - 
Frequency MAX 4.5 | 25 41 " 20 MHz 
6.0 29 48 _ 24 
Minimum Pulse Width tw(L) 220 30 75 - 95 
4.5 8 15 _ 19 
(CLOCK) tw (H) Ba : - ; : 
Minimum Pulse Width 2.0 30 75 - 95 
(CLEAR) ty (H) 4.5 8 15 3 19 
6.0 7 13 _ 16 
2.0 ~ 0 = 0 
ns 
Minimum Set-up Time ts aS - 0 = 0 
6.0 = 0 = 0 
2.0 30 75 _ 95 
Minimum Hold Time an i '6 7 15 _ 19 
6.0 6 13 — 16 
Minimum Removal Time 70 25 15 95 
trem : 1 
6.0 5 13 16 
Input Capacitance Cry 5 10 p= | a0 
ae pF 
Power Dissipation 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 


Circuit). Average operating current can be obtained by the equation hereunder. 


lcCG@pr.) = Sep * Veo>* tine tee 
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TC74HC4017P/F : 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





Voc 
CLOCK CLEAR 
GND 
Vou 
Qn 
Ql ~ Q9 
VoL 
Voo Qo, 
CLOCK 50% 50% CARRY 
GND 
trHL 
CARRY VoH 
OUT 
UpHL VoL 








Voc 


GND 


VoH 


VoL 


VoH 


Vou 


* : INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS THST. 
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TC74HC4020P/F 


TC74HC4020P/F 14-STAGE BINARY COUNTER 


The TC74HC4020 is a high speed CMOS 14-STAGE BINARY COUNTER/DIVIDER fabricated with 
silicon gate C*MOS technology. 

It operates approximately ten times as fast as that of metal-gate CMOS IC (4020B) with 
the same power dissipation. 

A clear input is used to reset the counter to the all low level state. A high level 
at CLEAR accoumplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. Twelve kinds of divided output are provided; 
1l'st and 4 stage thru 14 stage. And at the last stage, 1/16384 divided frequency will 
be obtained. 

All inputs are equipped with protection circuits against static discharge or 

transient excess voltage. 


FEATURES 

te HGR OP COd: Wiaveauthled sueaided fmax=60MHz(Typ.)- at Vec=5V 
- Low Power Dissipation ..... Icc=4uA (Max.) at Ta=25°C 
- High Noise Immunity ......... VNIH=VNIL=28% Voc (Min. ) 
* Output: Drive. Capability . sas 62d.crSeiiecws 1OLSTTL Loads 
> Symmetrical Output Impedance ... | Toy |=Lop=4mA (Min. ) 
¢ Balanced Propagation Delays ............... Cola?" pHL 
- Wide Operating Voltage Range ...... Voc (opr.)=2V¥ 6V 


- Pin and Function Compatible with 4020B. 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 


Supply Voltage Range -O.507 





DC Input Voltage ~0.5 % Vect0.5 
DC Output Voltage =0.5A: Vect0.5 








Input Diode Current 





Output Diode Current 





DC Output Current 
DC Vec/Ground Current 








~ 500 (DIP) * 


Power Dissipation 
180 (MFP) 





Storage Temperature -65 % 150 





Lead Temperature 10sec 300 





* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 


(TOP VIEW ) 
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TC74HC4020P/F 





TRUTH TABLE 


Came | aan [oer oe 
cor ADVANCE TO NEXT STATE 


LOGIC DIAGRAM 









x -2 DOW'?’ CARE 








,  & 
| 
/\ 
@ 
ro 
: = 
8 ra 
4 4 
oO oO 
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TC74HC4020P/F 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER 









Supply Voltage 


















Input Voltage 





Output Voltage 


Operating Temperature 


Input Rise and Fall Time 


. 


OUTPUT 











0 1500 (Vcec=4. 5V) 
0 ~400(Vcc=6. 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER TEST CONDITION 


esate Atm Peer NoL re Ps ripmneete cam emer 


High-Level 
Input Voltage 





Low-Leve 1 
Input Voltage 








High-Level 
Output Voltage 








Ioq=-5.2mA 6, 


ech ss ats —_ eas 3 Emcee Poareens eens 





Inqt =20uA 
Low-Level on 





Output Voltage geen 


Toy,=2.2mA 
5 eee 








Current Vin=Vec or GND 





Quiescent Vin=Vec or GND 


Supply Current 
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TC74HC4020P/F 





AC ELECTRICAL CHARACTERISITCS (Cy=50pF, Input ty=t¢=6ns) 


Ta=25°C Ta=-40185°C 
PARAMETER SYMBOL} TEST CONDITION UNIT 
[ramen | soon] se corr aaa Dw | 
. 2.0 - 30 72 












































95 
Output Transition Time ; - 8 15 19 
16 
Propagation Delay Time 
(CLOCK - Q}1) 5 
ns 
Propagation Delay Time 95 
Difference is 
(Qn - Qn +1) 
16 
Propagation Delay Time 255 
(CLEAR) 50 
43 
Maximum Clock 7 s) 
Frequency = 24 MHz 
- 28 
Minimum Pulse Width 79 95 
= 15 19 
CLOCK 
13 16 
Minimum Pulse Width 2.0] - 60 | 125 = 2 
(CLEAR) “w(H) diel | = 15.) 925° |) ikl as 
6.0] - 13 21 - 26 
2.0 — = 50 = 65 
Minimum Removal Time Crem eee ae ~ 10 - 13 
6.0 - - ) = ila 
Input Capacitance CIN a 5 10 
| F 
Power Dissipation C _ 23 7 P 
Capacitance PD(1) 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 


Icc(opr)= Cpp*Vcc*fin * Icc 
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TC74HC4020P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





Icc(opr.) TEST CIRCUIT 


* INPUT WAVEFORM IS THE SAME AS 


THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEHST. 
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TC74HC4022P/F 


The TC74HC4022 is a high speed CMOS OCTAL COUNTER/DIVIDER fabricated with silicon| 
gate c2M0S technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. It contains 4-stage divide-by-8 Johnson counter with 8 
decoded output (Q9-Q7) and Carry-out bit. : 
This counter is advanced on the positive edge of clock signal when CLOCK ENABLE input 
is held low, or is advanced on the negative edge of clock enable signal when CLOCK 
input is held high, and the selected one of eight outputs goes high. 
Holding high the CLEAR input, this counter is cleared to its zero state without regard 
to the other input conditions. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


|FEATURES: 

«High: SpCed. 2caaise cassettes fMax=43MHz(Typ.) at Vcc=5V 
| Low Power Dissipation ..... Icc= 4uA(Max.) at Ta=25°C 
- High Noise Immunity ......... VNIH=VNIL=28Z Vcc(Min. ) 
¢ Output Drive Capability ..... od ce Ge .. LO LSTTL Loads 
- Symmetrical Output Impedance ..... | Ion |=Tor=4mA (Min. ) 
+ Balanced Propagation Delays ............0..- tpLHFtpHL 


|* Wide Operating Voltage Range ......-. VcoC(opr.)=2V v 6V 
+ Pin and Function Compatible with 4022B 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE UNIT 





















































Supply Voltage Range Vce “0.5.7 V 
DC Input Voltage VIN -0.5 Vv Vect0.5 V 
DC Output Voltage VOUT -0.5. V¢ct0.5 V ae 
i I 
Input Diode Current ia '4 +20 a mA nes 
Output Diode Current Tox +20 mA 
we CLOCK 

DC Output Current lout ana) 7 a 
DC Vcc/Ground Current Icc +50 oe 
Power Dissipation Pp 500 (DIP) */ mW 

180 (MFP) | 
Storage Temperature Tstg -65 v% 150 
Lead Temperature 10sec 300 


* 500mW in the range of Ta=-40° 165°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC4022P/F 





TRUTH TABLE 


CLOCK CLEAR DECODE OUTPUT (H) 
x ake H = Qo 




















X : DON'T CARE 
Qn : NO CHANGE 


x 
Xx L Qn 
A 


























LOGIC DIAGRAM 
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TC74HC4022P/F 


TIMING CHART 


CLEAR 


CLOCK : a = 
CLOCK ENABLE 
SEE 


Ql 


ey ae 
QZ 
a 





a = 
| 
Q5 

ae ame 


a" ee a ie 
ae a sae es a 
CARRY OUT 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 














Supply Voltage 





Voc aes a fer 
| 


Input Voltage 











Output Voltage 





Operating Temperature 





Input Rise and Fall Time 


0 ». 500 (Vcec=4.5V) 
0 v 400 (Vcc=6. OV) 
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TC74HC4022P/F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 
[remeron [sam 


High-Level 
Input Voltage 












2 
VIH Le, 
6 








Low-Level 
Input Voltage 














Vin=Vin | Tou=-20uA 





High-Level 












Output Voltage or Viz, 





Ioy=-4mA 
| Tou=-> . 2mA 





ON 




















Vin=Viq_ | ToL=20uA 





Low-Level 





Output Voltage or VT], 





To,=4mA 
To,=5.2mA 
























Input Leakage 
Current 






Vin=Vec or GND 








Quiescent Suppl 
Supply Current 





Vin=Vec or GND 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT a ee SU 


| asec C -40 v 85°C 
PARAMETER SYMBOL) TEST en ee UNIT 
| raters | src Voc | De 


8 15 19 
ih 13 16 
245 
49 ns 
42 
245 
49 
42 








Output Transition Time 









Propagation Delay Time 








(CLOCK - Q, CARRY) 





Propagation Delay Time 


(CLEAR - Q, CARRY) 


hn | es Bae | er he 
Om oOo; on oO; oOo mM 
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TC74HC4022P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


| PARAMETER SYMBOL nes coNDIRION Fy CONDITION UNIT | 


| Maximum Clock 





frequency 





Minimum Pulse Width 


(CLOCK) 











| Minimum Pulse Width 


(CLEAR) 





Minimum Set-up Time 


Input Capacitance 





pF 














Power Dissipation 


e ~ By we 7 a 
Capacitance PD(1) 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 


Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr. )=CpD * Voc * fIn +1cc 


680 


$$ nce T074HC4022P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLOCK 


CLOCK 


OUTPUT 





QO, 
CARRY OUT 








INPUT WAVEFORM 
IS THE SAME AS 
THAT IN CASE 
OF SWITCHING 
CHARACTERISTICS 
THS T.. 
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TC74HC4024P/F 


TC74HC4024P/F 7-STAGE BINARY COUNTER 





The TC74HC4024 is a high speed CMOS 7-—STAGE BINARY COUNTER/DIVIDER fabricated 
with silicon gate c2Mos technology. 

It operates approximately ten times as fast as that of metal-gate CMOS IC (4024B) 
with the same power dissipation. 

A clear input is used to reset the counter to the all low level state. A high level 
at CLEAR accomplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. Seven kinds of divided output are provided; 
1'st and 4 stage thru 7 stage. And at the last stage, 1/128 divided frequency will 
be obtained. 

All inputs are equipped with protection circuits against static discharge or 
transient excess Voltage. 























FEATURES: 


High Speed ...ceceecceeeee Emagy=60MHz(Typ.) at Vcc=5V 
| * Low Power Dissipation ..... Icc=4uA (Max.) at Ta=25°C 
* High Noise Immunity .......-. VytH=VnNIL=284% Vcc(Min.) 
* Output Drive Capability .............. 10 LSTTL. Loads 
Ion |=Io.=4mA(Min.) 





| ° Symmetrical Output Impedance .... 
* Balanced Propagation Delays .....seccececes tpLH*t pHL 


* Wide Operating Voltage Range ....... Vcc(Opr.)=2V V 6V 1 


Pin and Function Compatible with 4024B. DIPLECSDL SAH? ) 


ABSOLUTE MAXIMUM RATINGS 





PARAMETER SYMBOL VALUE UNIT MFP14(F14GB-P) 
Supply Voltage Range 





PIN ASSIGNMENT 
DC Input Voltage 


DC Output Voltage 








Input Diode Current 








Output Diode Current 


DC Output Current 
DC Vec/Ground Current 








Power Dissipation _ 500(DIP) */ 
180 (MFP) 





Storage Temperature -65 ~% 150 








Lead Temperature 10sec 


* 500mW in the range of Ta=-40°C V65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
~ until 300mW. 
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TC74HC4024P/F 


TRUTH TABLE 


CLEAR OUTPUT STATE 


e 








NO CHANGE 
ADVANCE TO NEXT STATE 








LOGIC DIAGRAM 


CLOCK 


CLEAR 





INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 


Supply Voltage Vcc 26 Vee Vcc 








Input Voltage > “earl oaNee 








pee oe soe en 





Operating Temperature Topr |. ~40 % 85 





Input Rise and Fall Time | tyr, t ¢/0 1000 (Vcc=2.0V) 
Oa: 500 WeEe4. 5V) 
0 . 400(Vcc=6. OV) 
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TC74HC4024P/F - 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C | Ta=-40°85°C nay 
PARAMETER SYMBOL| TEST CONDITION 
[wax | tn. max. 


“High -Level a 
















Input Wolvaes 
















Low-Level 
Input Voltage 


Iop=—-20uA 





High-Level 

























Output Voltage ae V 
P ag Toq=—4mA 
Ioy=-5 ~2mA 
Low-Level 
Output Voltage 
Input Leakage 
Current wh 









Quiescent 
Supply Current 



















Ta=-40%8 5° 


| 
MAX. aa ae 


Ta=25°C 


UNIT 





Output Transition Time 


























wa 72 | 145 | - | 180 
Pr ti Del Time 
te ne 1-1) worl) =< |. 86 
(CLOCK - Q1) 15 25 ~ ae 
Propagation Delay Time 28 60 ~ 15 
Difference 7 ne, a 15 
(Qn - Qnt1) 6} 10) - | 3) 
P : Del 7 96 185 _ 230 
ropagation Delay Ti 
ne z ma 24 37 _ 46 
(CLEAR — Qn) 20 31 _ 39 
Maximum Clock 14 |] = 5 — 
Frequenc 35 ~ 24 = MHz 
‘ - 65 _ 28 _ 
es : 30 75 95 
penne Width . re ‘i - 
(CLOCK) 7 13 16 


684 





TC74HC4024P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C Ta=-40%85°C 
PARAMETER SYMBOL| TEST CONDITION UNIT 


ce waves) ae wi] wa 

Minimum Pulse Width oe0 20 S 7 20 

tw(H) Lg5 _ é 15 _ 19 

(CLEAR) 6.0 oe ae 16 
2.0 50 6s 

Minimum Removal Time Crem 4.5 : - 13 

6.0 11 






Power Dissipation 
Capacitance CPD(1) - 


Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 


Test Circuit). Average operating current can be obtained by the equation 


hereunder. Tcc(Opr.) = pp Vcc ° fin mae alg 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Serre oa. eee 
ee ee ae 





CLEAR 


















| Qn 
#!10% pans GND 
caper ae! IS 
CLOCK Qn+l 
GND 
trem | 
eee a 







m—~— VOH 
gf, ro 


VoL 
















CLOCK 
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TC74HC4024P/F 


Icc(Opr.) TEST CIRCUIT 


Tt 


* : INPUT WAVEFORM IS THE SAME 
AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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TC74HC4028P/F BCD-TO-DECIMAL DECODER 


The TC74HC4028 is a high speed CMOS DECIMAL DECODER fabricated with silicon gate C*MOS 
technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 

A BCD code applied to the four input (A thru D) provides a high level at the selected 
Jone of the decimal decoded outputs. A iilegai BCD code such as eleven to fifteen 
gives a low level at all outputs. 

The device also can be used as 3-to-8 LINE DECODER, when D input is assigned as a 
disable input. 

The device is useful for code conversion, address decoding, memory selection, 
demultiplexing, or read out decoding. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 












FEATURES: 





fo GN POE ue a Weded Sate wee ate bole Gre ry tpd=25ns (Typ. ) (Vcc=5V) 






Low Power Dissipation........... Tcc=4HA (Max. ) (Ta=25°C) 






Hieh Noise -Iniimintrty:<<-+-5<enceas VNIH=VNIL=28% Vcc (Min.) 







- Output Drive Capability......... 10 LSTTL Loads 
Symmetrical Output Impedance....|lIgy]=IoL=4mA (Min. ) 
Balanced Propagation Delays..... tpLH =tpHL 






Wide Operating Voltage Range....VcC(opr)=2V ~ 6V 






. Pin and Function Compatible with 4028B 





MFP16(F16GC-P) 





PIN ASSTCNMENT 


(Top View) 
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TC74HC4028P/F 


OUTPUT 


<< 
a 
<G 
=) 


AAAAAAAAAA 


NOTE 
NOTE 
: Don't care 


Ole} Ni mM] +e] OO] RIO] DD 
| a 
| 


RERENAARARLALAAL 
RAD ARAL LO h 


7 = 7 SELECTED OUTPUT 


2 SES ETRE EREAE } 





LOGIC DIAGRAM 


TRUTH TABLE 


xX 
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TC74HC4028P/F 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 











UNIT 


DC Input Voltage -0.5~Vect0.5 
oc Output Voltage |Your | -0.5~Vect0.5 


< 


3 =| 
> | > < 


V 


I+ 
N 
© 


— 
ko 
Ww 

+ 

NO 

© 











Output Diode Current IOK 
DC Output Current IOUT £25 
DC Vcc/Ground Current £50 


Storage Temperature -65~150 
Lead Temperature 10sec 300 


* 500mW in the range of Ta=-40°C ~65°C. and from Ta=65°C 
up to 85°C derating factor of ~l0mW/°C shall be applied 
until 300mW. 


=a 
Qa > | > 


; f 
° 


° 
O 








INPUT and OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 
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TC74HC4028P/F 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Input Voltage 


0~1000 (Vcc=2.0V) 

Input Rise and Fall zs = 

Time 0 ~ 500 (Vcc=4.5V) ns 
0 ~ 400 (Vec=6.0V) 


Low-Level 


; Ee5 135 
Vy 4.5 | 3.15 3.15 
6.0 Led 4.2 
2 : 0.5 
Input Voltage ; 
6.0 ; : 
2.0 129 2.0 : 
Viv Ioq=-204A 4.5 4.4 4.5 ; 
Hel heves ven a 6.0°'| 3:9 620 5.9 
Output Voltage 0 Vtu or VIL : : . 


Ioy=-4mA | 4.5 | 4.18] 4.31 ft 
5.80 











PARAMETER 









High-Level 
Input Voltage 



























25:0) 0.0 : 
4.5 0.0 : 
VIN= 
.O : 
Vin or VTd, 6.0 0 
ToL=4mA 4.5 0.17} 0.26 
To=5.2mA | 6.0 0.18} 0.26 
Input Leakage _ 
Quiescent I ae aes 
Supply Current CC IN™*CC 






Low-Level 
Output Voltage 
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TC74HC4028P/F 


AC ELECTRICAL CHARACTERISTICS (cy=50pF, Input tr=t¢=6ns) 


PARAMETER SYMBOL 


Output Transition TLH 
Time CTHI, 


Propagation Delay Time CpLH 
(A,B,C,D) CpHL 


Input Capacitance 


Power Dissipation 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


[ec opr) -Cep* Vee:t Int lec 





SWITCHING CHARACTERISTICS TEST WAVEFORM IcC(opr) TEST CIRCUIT 


ae 
( IN-PHASE) 


Y 
( OUT -OF- PHASE ) 


* Input transition time is the same as 
that in case of switching characteristics 
test. 
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TC 74HC4040P/F 


TC74HC4040P/F 12-STAGE BINARY COUNTER 


| GENERAL DESCRIPTION 


The Oe is a high speed CMOS 12~STAGE BINARY COUNTER/DIVIDER fabricated with 
silicon gate c*MOS technology. 

It operates approximately ten times as fast as that of metal-gate CMOS IC (4040B) 

with the same power dissipation. 

A clear input is used to reset the counter to all low level state. A high level at 
CLEAR accomplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. All divided output stages are peonade cs and 
1/4096 divided frequency will obtained at the last stage. 

|All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES | 

es HE Oh Speed. wae iat wc ele Sis Emax=60MHz(Typ.) at Vec=5V 

- Low Power Dissipation ..... Tec=4uA (Max.) at Ta=25°C 

- High Noise Immunity ......... VutH=YnIL=284 Voc(Min.) 

¢ Output Drive Capability ............... 1OLSTTL Loads 

+ Symmetrical Output Impedance ... | Log! =p, =4mA (Min. ) 

- Balanced Propagation Delays ........... ana aie Cp LHSt DHL DIP16(SD16A-P) 
- Wide Operating Voltage Range ........ Vec(opr)=2V ¥ 6V 


* Pin and Functional Compatible with 4040B. 


a 
ABSOLUTE MAXIMUM RATINGS 






































Supply Voltage Range Vcc ~O.5.7 V 
DC Input Voltage ; VIN -0.5 % Vect0.5 V Race 
DC Output Voltage VOUT -0.5 % Vect0.5 V 
Input Diode Current IIK +20 7 mA 
Out put Diode Current Iox +20 mA 
DC Output Current lout E25 mA 
DC Vcc/Ground Current Icc +50 mA 
Power Dissipation Pp 500(DIP) * mW 
180 (MFP) 
Storage Temperature | Tsto 65 V150 "~G 
Lead Temperature 10sec TG 300 
* 500mW in the range of Ta=-40°C%65°C and from Ta=65°C (TOP VIEW ) 


up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 
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TC74HC4040P/F 





TRUTH TABLE 


LOGIC DIAGRAM 













X : DON'T CARE 









693 





TC74HC4040P/F 


INPUT and OUTPUT © 
RECOMMENDED OPERATING CONDITIONS ~ EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 
Vcc V 


Supply Voltage 




























Input Voltage 











Output Voltage 














Operating Temperature OUTPUT 









tr, t¢/01000 (Vcc=2.0V) 
0 v 500 (Vec=4.5V) 
0 ~ 400 (Vcc=6. OV) 


Input Rise and Fall Time 






DC ELECTRICAL CHARACTERISTICS 
ES DITION Voc | 
| High-Level 2.0 ae nee - 
£29 Ro 





Input Voltage 








Low-Level 
Input Voltage 











Vin=Vin | lou=-20HA 






High-Level 








Output Voltage or Vite. 





Ioyq=-4mA 
Ioy=-5 .2mA 


5 
ONS: 
D4:  OxOr WO et O.1 
= EApS20uNe 25s) =] | On0 04 Ot 
Low-Level VIN=VTH On 6.0 _ 0.0 0.1 0.1 
. ; ; , ; 
Output Volt OL 
Bees spre or VIL | Igp=4mA [4.5] - | 0.17] 0.26 0.33 
Ip, =5.2mA |6.0 | - | 0.18] 0.26 0.33 


Input Leakage _ : 
Current Tin Vin=Vcc or GND 7021 

Quiescent t VineVoe or GND 

Supply Current CC 
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TC74HC4040P/F 





AC ELECTRICAL CHARACTERISITCS (cy=50pF, Input ty=t¢=6ns) 


Ta=25-°C Ta=—-40%85°C 
PARAMETER SYMBOL} TEST CONDITION UNIT 
0 ~ 30 75 - 95 


CTLH 


















Output Transition Time - 8 15 - 19 
“THL Ph ae 16 

Propagation Delay Time ie = 
(CLOCK - Q1) eo 1 


ns 
Propagation Delay Time 
Difference 


(Qn - Qn +1) 


Propagation Delay Time 


(CLEAR) 


a 
No NM © 
oOo HD £- 
No 
bo & © 
Ur eR uh 
NO 
FP Mm bt 
Ww OO MN 





Maximum Clock 
Frequency 


ND FNID FF MID HR NMT_D LK HM] D LF NY 


Lo Ww 
Wm © 
NO MO 
nn & 
NN 
Ook MN 








Minimum Pulse Width 


(CLOCK) 


Bases 
e ® e 


Minimum Pulse Width 


(CLEAR) 


Wm OI/oOoMNo!}1onoloundsyounolounro;o No; o wm 








Minimum Removal Time 


Power Dissipation C 
Capacitance PD(1) 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 


OO £- ND 
© 


Icc(opr)= Cep*Vcc’fin + Icc 
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TC74HC4040P/F — 


SWITCHING CHARACTERISTICS TEST WAVEFORM 












| Voo ———-—-——. Voy 
CLEAR a. 50 & 
GND Vou 
Voc Vou 
cate. Qnt1 5 0% 
GND Vou 
r--— Yor Vou 
Qn Qn+] 
Vou VoL 
Q2~Ql2 
Voc 
CLOCK 50% 
GND 
Vou 
Gn 50% 
10% VoL 







-—-UtTLH CTHL = 





Ql 

{ 

| 

| 

; * INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
| CHARACTERISTICS TRST. 

| 

H 

j 

| 
Q12 
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TC74HC4049P/F 
TC 74HC4050P/F 





TC74HC4049 P/ F HEX BUFFER/CONVERTER (INVERTING) 
TC74HC4050 P/ F HEX BUFFER CONVERTER 


The TC74HC4049 and the TC74HC4050 are high speed CMOS HEX BUFFER fabricated with 
silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 


CMOS iow power dissipation. | 
The TC74HC4049 is an inverting buffer, while the TC74HC4050 is a non-inverting buffer. 
The internal circuit is composed of 3-stage or 2-stage inverters, which enables high 
inoise immunity and stable output. 

Input’ protection circuits are different from those of the high speed CMOS IC's. 

iThey eliminate diodes of Vec side and enable logic-level conversion from high-level 
voltage (up to 15V) to low-level voltage. 

lVhese IC's are useful for battery back up circuits, because input voltage can be 


;appled on [C's which is not biased by Vcc. 


FEATURES : 


Hi@h SPCC y 5-034. 4oweetes se ees tpd=10ns (Typ. ) at Voc=5V 
Low Power Dissipation. <siveses Icc=lwA(Max.) at Ta=25°C 
High Noise Immunity........... VNIH=VNTL=28% Vec tin. ) 
Outpur Drive Gapabtlitys c..si< 15 LSTTL Loads 


Symmetrical Output Impedance.. |Ioql=Io,=6mA (Min. ) 
Balanced Propagation Delays...tpLH =tpHL 

. Wide Operating Voltage Range. .Vcc(opr)=2V ~ 6V 
Pin and Function Compatible with 4049B, 4050B. 


MFP16(F16GC-P) 





_PIN ASSIGNMENT 


TCO?4HC4049 TC74HC4050 


Voc 1 16 NC 
1Y 2 15 6Y 
Aes 14 6A 
RY 4 13 NC 
ZA § 12 5Y 
ey 6 sie 
SA 7 10 4Y 

GND 8 9 4A 


(TOP VIEW) 





(TOP VIEW) 


Nc : No Connection 
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TC74HC4049P/F _ 
TC74HC4050P/F 





CIRCUIT SCHEMATIC (per Gate) 


TC74HC4049 TC74HC4050 





ABSOLUTE MAXIMUM RATINGS 


A 





Note. 

*DC input voltage is 
able to impress -0.5V 
to 18V based on GND 
without any relation 
to voltage of Vcc. 
Recommended operating 
condition is from 
OV to 15V and it is 
possible to vonvert 
logic-level from 15V 
to 5V or 5V to 2V. 




















IN : 


-65 ~150 








**500mW in the range of 
Ta=-40°C % 65°C and 
from Ta=65°C up to 
85°C derating factor 
of -10mW/°C shall be 


applied until 300mW. 





Input Voltage O15 


0% 1000(Vec=2.0V) 
ns 











Input Rise and Fall Time 0 ~% 500(Vcc=4.5V) 


0 ~ 400(Vcec=6.0V) 
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TC74HC4049P/F 
TC74HC4050P/F 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C a=-40~85°C 
PARAMETER |SYMBOL| TEST CONDITION UNIT 
Veco | MIN. | TYP. . | MIN. 
i is 
| VryH ‘ Sed i are ba a V 
‘ 4.2 
0.5 
VIL 


Toy=-20HA 
VIN= oe 
VoH 
MEH Or 00h Ioy=-6mA 








No Wn 


5 






e 


High-Level 


Input Voltage ? 






> 







Low-Level 
Input Voltage 





BEBE : 





High-Level 
Output Voltage 


wm & 
wo - oO 
bend 
° (we) ° 
in 
femet 
: © 
© Ww 
mon 
ae 





oOo uMT Oo Ww O}]0O WwW OF; oO WM © 


DN FIED — NH 
Wm & 
oe) 


.6 


CO 









2.0 

Vrwe To, =20uA 4.5 

Low-Level IN 0 
Output Voltage VOL ae OV S 

ToL =6mA 4,5) 

To,=/7.8mA 6.0 


tax Jenete or GND 
jcc. [rnc or GND 
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TC74HC4049P/F 
TC74HC4050P/F 





AC ELECTRICAL CHARACTERISTICS (cy=5OpF, Input ty=ts=6ns) 





PARAMETER | SYMBOL 


Output Transition 
Time 


Propagation Delay 
Time 


| Input Capacitance 


Power Dissipation 
Capacitance 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). | 
Average operating current can be obtained by the equation hereunder. 


Icc(opr)=Cpp*Vcc-fintIcc/6 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(opr) TEST CIRCUIT 


TO74HC4049 


Vv TC74HC4050 


OUT 
(HC4049 ) 


Input waveform is the same 


as that in case of switching 


characteristics test. 
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TC 74HC4051AP/AF 
TC 74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


TC74HC4051AP/AF 8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 
TC74HC4052AP/AF DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 
TC74HC4053AP/AF/AFN TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 























The TC74HC4051A/4052A/4058A are high speed CMOS 
ANALOG MULTIPLEXER/DEMULTIPLEXER fabricated 
with silicon gate C°MOS technology. They achieve the high 
speed operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. 

The TC74HC4051A has an 8 channel configuration, the 
TC74HC4052A has a 4 channel X 2 configuration and the 
TC74HC4053A has a 2 channel X 3 configuration. 

The digital signal to the control terminal turns “ON” 
the corresponding switch of each channel a _ large 
amplitude signal (Vec—Vpp) can then be switched by the 
small logical amplitude (Vg;--GND) control signal. 

For example, in the case of Vp.=oV, GND=0V, Vpp= 
—dV, signals between —5V and + 5V can be switched from 
the logical circuit with a single power supply of 5V. As 
the ON~-resistance of each switch is low, they can be 
connected to circuits with low input impedance. 

All inputs are equipped with protection circuits against 


static discharge or transient excess voltage. 
FEATURES: 


© High Speed -sseerceseeseeeeeees tog=15ns(typ.)atVo.=5V,Vpp=OV 
¢ Low Power Dissipation «+++ To=4u A(Max. at Ta=25°C 

¢ High Noise Immunity «+++ Vay = Va, = 28% Voc (Min. ) 

e Low ON Resistance -:-+++++: Roy =90Q (typ. )at Voc7 Vep=9V 
* High Degree of Linearity --- THD=0.02%(typ.)at Vo.-V pp, =9V 
* Pin and Function Compatible with 4051/4052/4053B 


1 


DIP16 (3D16A—P) 


MFP 16 
(F16GC-P) (SOP 16-P-225A) 





PIN ASSIGNMENT 


TC74HC4051A 


TRUTH TABLE 


TC74HC4052A 


CONTROL INPUTS “ON” CHANNEL 


| INHIBIT | aukatl HC4051A ; HC4052A HC40530 | 


OX, OY, 0Z| 
1X, OY, 02] 
OX, 1Y, 0Z| 
1X, 1Y, 0Z 
OX, OY, 12] 
1X, OY, 1Z| 
OX, 1Y, 1Z 
1X, 1Y, 12 
NONE 


; 
L <x 
L fe 
L © 
L + 
L O 
L b= 
H 


Oe aL scene ok, 
eee" Ser ee” ee ee ey cee 


X ! DON'T CARE, * | Except HC4052A 





701 


TC74HC4051 AP/AF 
TC74HC4052AP/AF | 
TC74HC4053AP/AF/AFN 


SYSTEM DIAGRAM 


| 
c 
«lj 
7) 
z 
© 


TC74HC4051A 


> 

\/ 

y 
ace t 
i 
Yih 
i tT 
c @ fil 







tt 


. 
1=4 
g 
g 
te (3) to es 
> pt, S 
Up TRO 3 
Bes iG — aes ae 
PTR | FS 
=, 
INH > 
X-COM 
TC74HC4052A i 0x 


ne E 


7 a a 
mooi El 
a i 


ae 
il 


Y-COM 


—_____—_—— Y-COM 
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ABSOLUTE MAXIMUM RATINGS 





TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


PARAMETER SYMBOL VALUE UNIT 





































































Supply Voltage Range Voc -0.5~ 7 V *500mW in the range of Ta= 
Supply Voltage Range Voc~ Vian 7 0.5 ~13 ae oS : ens eer 
Control Input Voltage Vin ul —0.5 ~Vect0.5 V ~10mW/°C shall be applied 
Switch 1/0 Voltage Vio Vor 70-5 ~ Veco +0.5 V until 300m W. 
Control Input Diode Current lee +20 mA 

Io | mA 

ip | mA 
DC Vecor GND Current loc +50 | mA 
Power Dissipation Pp 500( DIP) «/180(MFP) | mW 
Storage Temperature —65 ~150 = C 

0 C 

RECOMMENDED OPERATING CONDITIONS 

VALUE 
















Operating Temperature 











Control Input Rise and Fall Time 


IEC LOGIC SYMBOL 


TC74HC4051A 


0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 





Supply Voltage Range 


Supply Voltage Range Voec— Ver gre 12 
Vi = Veg 
Switch I/O Voltage Vivo Vier ~ Voc 


0 ~ 1000(Vcec=2.0V) 
0~ 5000 Voc=4.5V) 
0~ 400( Vec=6.0V ) 





TC74HC4052A 
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TC74HC4053A 


TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER _ |sympor| JES? Ta=25°C Ta=—40 ~85°C | yyy 


| PARAMETER | CONDITION [Vig 
High-Level Control V 
Input Voltage IC 












Low-Level Control 


Input Voltage Vite 














Vin=Viie or Vincla 
v, /o=Vecor Veg 


ON Resistance | Roe 


Difference of 

ON Resistance 
Between Switches 
| Input/Output 
Leakage Current 
(SWITCH OFF) 
Switch Input 

Leakage Current 
(SWITCH ON) 
Control Input Current 


Quiescent GND a A, 0 40.0 uA 
Supply Current = Vin ween ~6. 0 = 8. 0 80. 0 
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TC74HC4051 AP/AF 


TC74HC4052AP/AF 


TC74HC4053AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C, =50pF, Input t,=t; =6ns,GND=0V) 
























































































TEST 7 Ta=25°C Ta=—40 ~85°C 
RN _/PeNeOG| COnDERION Ven) Vo 1 MIN. | TYP. UMA MINS Tae UNIT" 
GND) 2.0 = 25 60 = 75 
Phase difference GND} 4.5 = 6 12 = 15 
between Input and Output MO: |e net ®S GND 6.0 = 5 10 = 13 
4.5, 4.5 4 ze = = 
= GND] 2.0/  — 64951 TBO 
GND! 4,5 = 18 45 = 56 
NL GND) 60 |. -2 15 38 | 48 
A AG = 18 os = te 
= . . 7 rer ale 
GND} 2.0 = 64 225 = 280 
ty GND] 4.5 = 18 45 = 56 
pZL : 
Output Enable Time ton, *] 4052 GND! 6.0 7 15 99 _ 48 
=405) | ACB) = 18 er Ih ee = 
GND] 2.0 = 50 | 225 = 280 
GND) 4.5 = 14 45 = 56 
a END Gil, = 12 36 i, a ae 
ce ee = 14 7 = = 
GND} 2.0 = 100 250 ms 315 
GND} 4,5 = 33 50 = 63 
UN Vengo) 28 43 | - 5d 
4.5] 4.5 - 29 = = = 
2.0 
. . t LZ 4, 5 
Output Disable Time P *] = 4052 
CoH 6. 0 
4.5 
2.0 
*1 4053 ms 
| 4.5 
Control Input Capacitance] Cin |ALL TYPES 
COMMON Terminal eh 
Capacitance os 4052 
4053 
SWITCH Terminal ues 
Capacitance Cos 4092 
4053 
| A051 
Feedthrough Capacitance | Cys 4052 
4053 
Power Dissipation 4051 
C , Cpp *2 4052 
apacitance 4053 


* [3 Ry, =1kQ 
































* 2: Cpp is defined as the value of the internal equivalent capacitance of IC which is 
the operating current consumption without load. 


Average operating current can be obtained by the equation: 


Icceap =C pp * Vcr in tlear 
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calculated from 


TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 





ANALOG SWITCH CHARACTERISTICS(GND=0V,Ta=25°C ) 


PARAMETER |SYMBOL TEST CONDITION Typ. [UNIT 
eee eee 






















Sine Wave Distortion R, =10kQ Vin=4.0Vp-p | 72.25) 2.25 | 0.025 
C,=50pF Vin =8. 0Vp-p 0.020 | % 
(T.H.D) fin =|kHz Vin=ll. OV p_p 0, 018 









45 
Adjust fj Voltage to obtain 0dBm at Vos 10 
Frequency Increase f;)j Frequency until dB Meter 


reads—3dB 





Response 









(Switch ON) 











R,_.=50Q, CL=10pF 
fiw=1MHz, Sine Wave 








Vin is centered at( Voc -Ver) /2 
Adjust input for 0dBm 





Feedthrough 
Attenuation 


(Switch OFF) 






R,_ =6002, CL =50pF 
fin=1MHz, Sine Wave 















Crosstalk 
R, =6002, Cy, =50pF 


fin =1MHz, Square Wave (t, =t- 6ns) 





(Control Input to 
Signal Output) 


Crosstalk Adjust Vix to obtain 0dBm at Input 







(Between any 


ie oe ‘ R. RNNO CC, =RNAnR 
Switches ) 


=i, VUVacs “LL VU 


fy =1MHz, Sine Wave 


* 1: Input COMMON Terminal, and measured at SWITCH Terminal. 
* 2: Input SWITCH Terminal, and measured at COMMON Terminal. 








NOTE:These characteristics are determined by design of devices. 
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TC74HC4051 AP/AF 


—_————— ee. _ TC74H04052AP/AF 


TC74HC4053AP/AF/AFN 


SWITCHING CHARACTERISTICS TEST CIRCUITS 


1. torz, tpHz, tpze, tpzx 


a 50% 


[Pg oH. 50pF 
Tea 


2. CROSS TALK (CONTROL INPUT-SWITCH OUTPUT) 
fin=1MHz duty=50% tr=tf=6ns 


3 


4. 





707 





-TC74HC4060P/F 


TC74HC4060P/F 14-STAGE BINARY COUNTER/DIVIDER WITH OSCILLATOR : 

The TC74HC4060 is a high speed CMOS 14-STAGE BINARY COUNTER fabricated with silicon 
gate C2MOS technology. 

It operates ten times as fast as that of metal-gate C2MOS IC (4060BP) with the same 
power dissipation. | | 

The oscillator configuration allows designs of either RC or crystal oscillator 
circuits. A clear input is used to reset the counter to the all low level state and 
disable the oscillator. A high level at CLEAR accomplishes the reset function. 

A negative transition on the clock input incliments the counter. Ten kinds of devided 
output are provided; 4 stage thru 10 stage and 12 stage thru 14 stage. And at the 
last stage, 1/16384 devided frequency is obtained. 

|The OT input and the CLEAR input are equipped with protection circuits against static 


dischage or transient excess voltage. 


FEATURES: 
High Speed is cn waee ws es eee fmax=OOMHz (Typ. ) (Vec=5V) 
Low Power Dissipation......... Tcc=4HA(Max.) (Ta=25°C) 
High Noise Immunity........... VNIH=VnIL=28% Vcc (Min. ) 
Output Drive Capability....... 10 LSTTL Loads 


Symmetrical Output Impedance. .|Ioq]=I0L=4mA (Min. ) 
Balanced Propagation Delays...tpLH=tpHL 
Wide Operating Voltage Range. .VcC(opr)*=2¥ ~ 6V 


lon’ taas data an no na DOaeexzatal 
Ul AF Uta-tvid coeeee IN UL Viyortat 


schmitt Trigger Clock Input 


Pin and Function Compatible with 4060B 





MFP16(F16GC-P) 
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TC74HC4060P/F 





PIN ASSIGNMENT TRUTH TABLE 


eee FUNCTION 


Counter is reset to zero 


State. 
dg Cutput goes to high level 


¢0 output goes to low level 
Count up one step. 
No change. 


! a 
(Top View) x Don't care 





LOGIC DIAGRAM 





INPUT and OUTPUT EQUIVALENT CIRCUIT 





A A CR ET EE RA RA RN 





TC74HC4060P/F 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER | SYMBOL VALUE 
| Supply Voltage Range 
| DC Input Voltage 

























hep 500 (DIP) */180 (MFP) mW 
Tstg -65 ¥150 “c 

















Lead Temperature 10sec 


Supply Voltage 
Input Voltage 


0 V 1000(Vec=2 . OV) 
0% 500(Vcc=4.5V) 
0 % 400(Vcec=6. OV) 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOT, TEST CONDITION 


High-Level 
Input Voltage 


Oo fF NN 
© 


Low-Level 


Input Voltage 


=-204 
High-Level VIN= TOH vee 
V 
Output Voltage VOH Uh On Sa 


oOo wm O1To wm 


DR FP NYOID | NH 












So 


* 500mW in the range 
of Ta=-40°C ¥ 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -l0mW/°C 
shall be applied 
until 300mW. 





aaa 


(Q Outputs) ionecak 


Igq=-5. 2mA 


ON - 
>) 
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TC74HC4060P/F 


DC ELECTRICAL CHARACTERISTICS (CONTINUED) 


PARAMETER SYMBOL TEST CONDITION 
Vcc 


(9,49 Output) 


Low-Level 
Output Voltage 
(Q Outputs) Vin or VI 


Low-Level 
Output Voltage VIN= 


(d9,40 Output) VIH or VT 


Input Leakage 7 
Current Tin | Vin=Vcc or GND 
Quiescent 


Supply Current Tec Vin=Vec or GND 


PARAMETER SYMBOL | TEST CONDITION 
Output Transition Time | tTLH ) 
(Q Outputs) CTHL 
Propagation Delay CpLH 
1 - % t pHL 
Propagation Delay 
Difference Atpd 
Qn - Qn41 
Propagation Delay Time COLH 
CLEAR — Qpy CpHL 
Maximum Clock £ 
Frequency _ 


Se UI SS 8 a Se oe 





rSlgne 


Oo WwW © 





ON 
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TC 74HC4060P/ F 


AC ELECTRICAL CHARACTERISTICS (CyL=50pF, Input - (CONTINUED) 


PARAMETER 


Minimum Pulse Width 
CLOCK (¢1) 


Minimum Removal Time 


CLEAR 


Input Capacitance 


Power Dissipation 
Capacitance 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Icc(opr)=Cpp: Vcc: ftntIcc 
SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLHs tpt, (CLOCK - Q), tw (CLOCK) tpHL (CLEAR ~ Qn), tw (CLEAR) 
ns 


CLEAR 








Icc(opr) TES CIRCUIT 


Q14 





TYPICAL CLOCK DRIVE CIRCUITS 


EXTERNAL CLOCK DRIVE 


TC74HC4060P/F 


He or input ty=tf=6ns Dut y=50Z 


Note 


TYPICAL RC 
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When CR or crystal oscillation circuit 

is adopted, the dynamic power dissipation 
will be greater than the measured value 
from the test circuit shown left, 

because these oscillion circuits spend 
much supply current. 


CIRCUIT TYPICAL CRYSTAL CIRCUIT 





TC74HC4066P/F 


TC74HC4066P/F QUAD BILATERAL SWITCH 
The TC74HC4066 is a high speed CMOS QUAD BILATERAL SWITCH fabricated with silicon gate 









C2MOS technology. 





It consists of four independent high speed switches capable of controlling either 






digital or analog signals with as low power dissipation as that of metal-gate C2MOS IC. 





C input is provided to control the switch; the switch is ON while the C input is 






maintained at high level, and the switch is OFF while at low level. 





FEATURES: 
& JECT 36 DOC 4 iva Wi Sante Sean Gare a tpd=l2ns(Typ.) (Vec=5V) 







. Low Power Dissipation.......... Icc=lwA(Max.) (Ta=25°C) 






. High Noise Immunity............ VNIH=VNIL=284 Vcc (Min. ) 







. Low ON Resistance.........eee0- Ron=80Q(Typ.) (Vec=5V) 
. High Degree of Liniarity....... DISTORTION=0.05% (Typ. ) 
(Vcc=5V) 





. Pin and Function Compatible with 4066B 





(Top View ) 
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TC74HC4066P/F 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE | UNIT 
DC Output Voltage VOUT | -0.5 ~Vcct0.5 
ptm | #20, | ml 

Iox 

Icc 

L 













* 500mW in the range 
of Ta=-40°C V 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/°C 
shall be applied 
until 300mW. 









Input Diode Current 








Output Diode Current 





+20 
Pox [20 
300 












DC Out put Current 


: 





DC Vec/Ground Current 


Power Dissipation 





Storage Temperature 


a 
8p | Sooteir*7i80GeP)| air 
Pete | -sseis0 | -o 
ee 

INPUT and OUTPUT 


RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL 
Vc 
VIN 


Supply Voltage 
Input Voltage | Vin | 








Lead Temperature 10sec 
















CONTROL SWITCH 
INPUT INPUT “ OUTPUT 


Vo Voo- 





0 v 1000(Vec=2.0V) 
0 ~ 500(Vcc=4.5V) 
0 v 400(Vcc=6. OV) 







High-Level 
Control Input 
Voltage 











Refer to RON 
specification 







Es 


oOo WM O;oOo Ww © 





Control Input VIL llorr! S1.0#A 


Voltage 





Vc=VIHC 


ON Resistance Ron | Vz/o=9~ Vcc 
Ty /o=100#A 


EESELE 

















Difference of 
ON Resistance 
Between Any Two 










Vc=VIHC 
Ty /Q=100#A 


nm Oo;o Wn © 


2000 7 = 
100 200 250 
60 170 210 
E E | 


HO F&F NHN 
© 
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TC74HC4066P/F , 


DC ELECTRICAL CHARACTERISTICS (CONTINUED) 


P 


B 
> 
P< 


Input/Output 
Leakage Current 


(Switch OFF) 


O 
Input Leakage 
ee ee 
Quiescent | tee |uin=vec or CND 


Supply Current 
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 


. E56 AC Ta=-40~85°C 
PARAMETER SYMBOL | TEST CONDITION | | UNIT 


H- 
jt 
© 





I+ i+ 

oO © 

= bs 
pep : 
be 
z 

++ 

ro 

oe 


Hs 
© 




















































2 13 65 
Phase Difference bet- ‘ id 
| Pro | Rp=10kO 4.5 5 10 13 
ween Input to Output 
6.0 4 9 11 
2.0 — 56 deL:5 145 
UpZH 
Output Enable Time Ry =lka 4.5 14 Z23 29 | ns 
tpZL 
e 6.0 12] 20 25 
260 64 nes 145 
CpLZ 
Output Disable Time RL=1ka Li 16 23 , eg 
tpHZ 
6.0 14| 20 25 
Sine Wave Distortion ~ 0.05 - ~ - ys 
Frequency Response 
(Switch ON) 
aan Vin=0.88Vpms ; 30 
20 logig =-3dB 
Vin . Rp=lka Mis 
Feedthrough Vss=-2.5V 
Att ti Switch 
Spat tee Vin=0.88VRMs i.6 | 
Vout OFF ) 
20 logy =-—50dB Rr =1ko 
0 Vin i 
Crosstalk Rry=1ko : 25 
Ghee Input to Rp =10ko : 60 mV 
Signal Output 45 
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TC74HC4066P/F 





AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) (CONTINUED) 
Ta=25°C 









SYMBOL | TEST CONDITION 





PARAMETER 














eee Vcc 
Cross talk (Between 7 
any two switches) Vgg=-2.5V 
v Va ,=0.88VRMS | 2.5 
out_ ze 
- re or. 
Maximum Control Input Rie . 
Cr =15pF 
Frequency 





Control Input 
Capacitance 

Switch Input/Output 
Capacitance 
Feedthrough 
Capacitance 
















Power Dissipation 
Capacitance 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 
Icc(opr)=Cpp-Vec:finticc/4 (per CHANNEL) 


CHANNEL RESISTANCE (RON) TEST CIRCUIT Icc(opr) TEST CIRCUIT 





VT=0 
= ( 
10 * Q) 
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TC74HC4066P/F 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


1. tpLZ> tpHZ» tpzL, tpzH 6ns éns 
Voc 
Vo 
GND 
VoH 
Vo71 








(S1=Vag,»Se= GND ) 





VoYI 
(8, =GND, So=Vag) 


2. CROSSTALK (CONTROL TO OUTPUT) tpyZL toLZ 
5V 
5. CROSSTALK BETWEEN ANY TWO 
SWITCHES 
Vin 





3. BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 
“Peo V =B0V 










TEST TTB 
-3dB BANDWIDTH TEST 
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TC74HC4072P/F 


TC74HC4072P/F DUAL 4-INPUT OR GATE 

The TC74HC4072 is a high speed CMOS 4-INPUT OR GATE fabricated with silicon gate C2MOS 
technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
‘CMOS low power dissipation. 

The internal circuit is composed of 3 stage including buffer output, which enables 
high noise immunity and stable output. 


All inputs are equipped with protection circuits against static discharge or excess 


voltage. 

FEATURES: 
Te POR by. 9 soca ater aw Sie a sen, petals tpd=lins (Typ. ) Woc=5V) 
Low Power Dissipation.......... Icc=lwA (Max. ) (Ta=25°C) 
High. Noise, Immunity «ssw sscoes es VNTH=VntIL=28% Vcc (Min. ) 
Output Drive Capability........ 10 LSTTL Loads 


Symmetrical Output Impedance...]IoH]=I0L=4mA (Min. ) 
Balanced Propagation Delays....tpLH=tpHL 

Wide Operating Voltage Range...VCC(opr)=2V ~ 6V 
Pin and Function Compatible with 4072B 


MFP14(F14GB-P) 





LOGIC DIAGRAM (1/2 OF DEVICE SHOWN) PIN ASSIGNMENT 


(Top View) 
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1C74HC4072P/F — 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE UNIT 





















Lead Temperature 10sec °C 


* 500mW in the range of Ta=-40~65°C. and from Ta=65°C up to 
85°C derating factor of -10mW/°C shall be applied until 300mW. 


INPUT and OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 
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TC74HC4072P/F 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 


Input Voltage 








Output Voltage 








Operating Temperature 








O~1000 (Vec=2.0V) 
0 ~ 500 (Vec=4.5V) 
0 ~ 400 (Vcc=6.0V) 


Input Rise and Fall 
Time 


PARAMETER 


High-Level 
Input Voltage 


Low-Level 
Input Voltage 


28 
4. 
6: 
Li 
4. 
Or 


High-Level 
Output Voltage 


oO FP NO 








Lo,=20HA 
Low-Level 
Output Voltage 








ToL=4mA 
ToL=5.2mA 


DN |D HF In fF NID + 


Input Leakage 


Current WINE VG :O% 








Quiescent 


supply Current SINe PCG. OF 
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TC74HC4072P/F 


AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=t¢=6ns) 


‘ 75 


Output Transition 
Time 


Propagation Delay 
Time 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Tést Circut)< 
Average operating current can be obtained by the equation hereunder. 


Icc(opr)=Cpp:Vcc:fintIcc/2 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT and WAVEFORM Icc(opr) TEST CIRCUIT 


10% Vor, 


*Input waveform is the same as 


that in case of switching 
characteristics test. 
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TC74HC4075AP/AF 


TRIPLE 3-INPUT OR GATE 


The TC74HC4075A is a high speed CMOS 3-INPUT OR 
GATE fabricated with silicon gate C*MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit 1s composed of 4 stages including 
a buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


DIP14 (3D14A—P) 


FEATURES: 


* High Speed ssrrrttrrsreseeseeseeseeseeees tog =8ns(typ.)at Voc=5V 

* Low Power Dissipation **'+++++++++ IG¢=2 uA(Max. Jat Ta=25°C 
* High Noise Immunity Nie = Vn 28% Voc (Min.) 
* Output Drive Capability 10 LSTTL Loads 


MFP14 ieee 





ME 
¢ Symmetrical Output Impedance :*: | I, |=Igq, =4mA(Min. ) PIN ASSIGN NT 


* Balanced Propagation Delays toLH = tpHL 
* Wide Operating Voltage Range-:: Voc (opr.)=2V~6V 
¢ Pin and Function Compatible with 4075B 





IEC LOGIC SYMBOL TRUTH TABLE 
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TC74HC4075AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER VALUE UNIT 






















Supply Voltage Range V, —Q.5~7 *500mW in the range of Ta= 
—40°C~ 65°C. From Ta=65°C 

= mes 4 
DC Input Voltage x 0.5 ~Voo +0-5 to 85°C a derating factor of 
—0.5 ~Voot0.5 —10mW/°C shall be applied 





DC Output Voltage Vour 
Input Diode Current 


CC 
IN 

I | until 300mW. 
Ik 

Output Diode Current 

Laas 

loc 

Pp 





+25 











DC Output Current 






























DC V¢c/Ground Current Tee | +50 
Power Dissipation 500( DIP) «/180(MFP) 
Storage Temperature Tstg —65 ~150 





V 
mA 
mA 
mA 
mW 

Ee 


Lead Temperature 10sec Ty. 300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER VALUE 
Supply Voltage ie ; 


Voc. 
Input Voltage Vin 
tf 





Output Voltage 


Operating Temperature 


0 ~ 1000(Ven=2.0V) 
Input Rise and Fall Time | t,, 0~ 500(Vec=4.5V) 
0 ~ 400(Voc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 





PARAMETER | SYMBOL TEST CONDITION 
High-Level Vv 
Input Voltage IH 
Low— Level V 
Input Voltage IL 
fay =2008 ‘3 


. co Ta=—40 ~85°C bon 


M7 NAT WT KRW A MT 
. 


IWLAA. 





High-Level 
Output Voltage 


Low-— Level 
Output Voltage 





Booodn sar 


Ss 
co ~] 


et eet CO MOO CO) Of © 


Input Leakage Current iN Vin =Vcc or GND 
Quiescent Supply Current | Icc Vin =Vcc or GND 











—_—_——_$_—$_$_—_—_—_—$_ ————————————_ 107 40.407 5AP/ AF 


AC ELECTRICAL CHARACTERISTICS(C, =15pF, Vec=5V, Ta=25°C ) 


PARAMETER SYMBOL TEST CONDITION 





try 
CTH | 
tou i 


Output Transition Time 























Propagation Delay Time ‘ 
| DHL 


AC ELECTRICAL CHARACTERISTICS(C, =50pF Input t-=t;=6ns) 
PARAMETER SYMBOL} TEST CONDITION 





Output Transition Time 











: 





Propagation Delay Time 











Input Capacitance 
Power Dissipation Capacitance 
































Note(1) Cypy is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
lec opp © PD ° Vo efit! 6 /3(per Gate) 
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TC 74HC4078P/F 


TC74HC4078P/F 8-INPUT NOR GATE 


The TC74HC4078 is a high speed CMOS 8-INPUT NOR GATE fabricated with silicon 
gate C2MOS technology. 
It operates ten times as fast as that of metal~gate C2MOS .IC (4078B) with the same 
power dissipation. 
Output X is 8-INPUT NOR, output Y is 8-INPUT OR. Both outputs are buffered, which 
jenables high noise immunity and stable output. 
All inputs are equipped with protection circuits against static discharge or transient 


excess voltage. 


FEATURES: 

* Hien Speed. ws aaccewese sas -» tpq=l4ns (Typ.) at Voc=5V 
* Low Power Dissipation ...... Icc=luA(Max.) at Ta=25°C 
* High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 
* Output Drive Capability .............. 10 LSTTL Loads 
Toq|=Io,=4mA (Min. ) 
* Balanced Propagation Delays .......eeeceees toLH=tpHL 





* Symmetrical Output Impedance ..... 


ak 
* Wide Operating Voltage Range ...... Vcc(Opr.)=2V © 6V DIP14(3D14A-P) 


* Pin and Function Compatible with 4078B 


ABSOLUTE MAXIMUM RATINGS 1 
PARAMETER SYMBOL VALUE UNIT MFP14(F14GB-P) 
Supply Voltage Range -O.5%.7 





PIN ASSIGNMENT 





DC Input Voltage | -0.5% Vect0.5 
DC Output Voltage -0.5. Vect0.5 











Input Diode Current 





Output Diode Current > 





DC Output Current 
DC Vcc/Ground Current 








Power Dissipation . 500 (DIP) */ 
180 (MFP) 





Storage Temperature -65 % 150 








Lead Temperature 10sec 


* 500mW in the range of Ta=-40°C %65°C and from Ta=65°C Oe aie: 
up to 85°C derating factor of -l0mW/°C shall be applied NG+No Connection 
until 300mW. 
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—_—_——_ IC 74HC4078P/F 


LOGIC DIAGRAM 


ob OQ 


ea] 


ry 


Q 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


eS —>—_Do—_f>— 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 











Input Voltage 


0 ~ 500 (Vcc=4. 5V) 
0 ~ 400 (Vcc=6. OV) 





DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 
[_remwaen [sven 


High-Level 
Input Voltage 


Low-Level 
Input Voltage 





[es [a [| - 














High-Level 
Output Voltage 


Toq=-20uA 
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TC 74HC4078P/F 





DC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
PARAMETER SYMBOL TEST CONDITION 


Low-Level 





Output Voltage 





Input Leakage 


Current Vin=Vec or GND 








| Quiescent 


Supply Current 
Ta=25°C Ta=- C | 
UNIT 


PARAMETER — SYMBOL | TEST CONDITION 
| Voc | MIN. | TYP. | MAX. | MIN, | MAX, 


C 
en 2.0 30 | 75 95 
: i's 8 | 15 19 | 
THL 6.0 7: i 3 16 
Ei a 


Vin=Vcc or GND 















Output Transition Time 





esi 2.0 
4.5 





Propagation Delay Time 
tpHL 


Input Capacitance 


Porwrar PDtaaF ti n 
Cpp (1) 


7m 
Vee VO LY 


Capacitan 






6.0 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). 


Average operating current can be obtained by the equation hereunder. 


Icc(Opr.) = Cpp * Vcc * fin + Icc 
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TC74HC4078P/F 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


SW INPUT 





OUTPUT Y OUTPUT X 


Cy,=50pF 
GND | 


OUTPUT -¥ 











Icc(Opr.) TEST CIRCUIT 


* INPUT WAVEFORM IS THE SAME AS THAT 


IN CASE OF SWITCHING CHARACTERISTICS 
THST. 
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TC74HC4094P/F 


TC74HC4094P/F 8-BIT SHIFT AND STORE REGISTER (3-STATE) 













The TC74HC4094 is a high speed CMOS 8-STAGE SHIFT-AND-STORE REGISTER fabricated with 
silicon gate C*MOS technology. It achieves the high speed operation similar to equiv- 
alent LSTTL while maintaining the CMOS low power dissipation. This device consists of 
an 8-bit shift register and a 8-bit latch with 3-state output buffer. Data is shifted 
serially through the shift register on the positive going transition of the clock 
input signal. The output of the last stage (Qs) can be used to cascade several de- 
vices. Data on the Qs output is transferred to a second output (Qs') on the following 
negative transition of the clock input signal. The data of each stage of the shift 
register is provided to a latch, which latches data on the negative going transition 
of the STROBE input signal. When STROBE input is held high, data propagates through 
the latch to a 3-state output buffer. This buffer is enabled when OUTPUT ENABLE input 
is taken high. All inputs are equipped with protection circuits against static dis- 
charge or transient excess voltage. 


FEATURES 
Se Hiei Speed. scdnsaya dina catins fuax=42MHz(Typ.) at Voc=5V 














- Low Power Dissipation ...... Tec=4uA(Max. ) at Ta#25°C 
1+ High Noise Immunity ......... VNTH=YNIL=284% Vcc (Min. ) 
* One pue. Drive (CapabiItby: anacidscua ces 10 LSTTL Loads 
* Symmetrical Output Impedance .......... I Log |=Io,=4mA 
- Balanced Propagation Delays ..............4. toLH* pHL 
+ Wide Oerating Voltage Range ........ Vec(opr.)=2V ¥ 6V 
Pin and Function Compatible with 4094B 


ABSOLUTE MAXIMUM RATINGS oT 












































PARAMETER SYMBOL VALUE MFP16(F16GC-P) 
Supply Voltage Range Vcc -O.5%.7 V . are 
PIN ASSIGNMEN] 
DC Input Voltage VIN -0.5% Vect0.5 V 
DC Output Voltage VOUT -0.5% Vect0.5 V 
Input Diode Current ITK +20 mA STROBE 1 
Output Diode Current lox +20 mA SERIAL IN2 
DC Output Current lout +25 mA CLOCK 3 
DC Vcc/Ground Current Icc +50 mA Q1 
Power Dissipati P Po nee: W - 
Sipation m 
D 180 (MFP) as 
Storage Temperature Tsteg -65 % 150 MS 
Lead Temperature 10sec | IL 300 awe 


(TOP VIEW) 


* 500mW in the range of Ta=-40°~65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/°C shall be applied 
until 300mW. 
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LEL 


SERIAL 2 py |p yaaa 1 Ip ii rH " ii tT 


SN 


























6! 
= 


a a| 


Se 

as 
S 
= 
e! 


CLOCK 


soe abe tt j 
opel — et Se eT re eet ft 
0) 


SE nfl eno 


LATCH| |LATCH| [LATCH] | LATCH, | LATCH] | LATCH LATCOH| 


























V/ LATCH 








dc Pg dghgQ bss ate dabcQ Try sG 39650 | 





STROBE —-!so : re 
ieee na ioe eb eM 


ouTPuT __1° >o—f>e ie a ce ay am 
5 13 


EN ABLE 4 6 7 14 


Qi Qa Q3 Q4 Q5 Q6 Q7 Q8 


WWYOVIG 91901 


4/dv60P9HPL91L 


TC74HC4094P/F 


TIMING CHART 





aige gee eaiaiah EEEEEEE » 





coe CH TSS - 

Pes be WLAZAZ. oa a +f: TEE « 
rH Tee TOPE 
BS Pe CCT HE J Eee 
a i 1 a 

| 4k ‘ vie tT] 7 He isla lies : 
= : | a ee 
tot Ht a AA FE 
suaned Dhoni CCCP 
a [Kien elie ee 
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TC74HC4094P/F 





TRUTH TABLE 















> DON'T CARE 
> NO CHANGE 
> HIGH IMPEDANCE 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 


Supply Voltage 





Input Voltage 








Cutput Voltage 


Operating Temperature 












tr, t¢|0~1000(Vcc=2.0V) 
0 1 500(Vcc=4.5V) 
0 ~ 400(Vcc=6. 0V) 


Input Rise and Fall Time 










DC ELECTRICAL CHARACTERISTICS 


High-Level 
Input Voltage 
Low-Level 
Input Voltage 
High-Level 
Output Voltage 























or V 
ov Ioq=-4mA 


Igy=-5.2mA 6. 
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TC74HC4094P/F 


DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL| TEST CONDITION ein Ta=—40%85 °C 
2.0 620, | O21 
Low-Level 0.0 O.1 
0.0 | 0.1 
0.17| 0.26 
0.26 


0.18 
=O), 












jor 






VIn= Vin | Io7=20HA 







Output Voltage 




















| 3-State Output 
Off—-State 
Current 






VIN=VIH or VIL 
Vout=Vcc or GND 


ea 


Input Leakage 
Current 


Quiescent 
| Supply Current 


Vin=Vec or GND 













Vin=Vec or GND 


AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT ty=tf=6ns) 








triy 2.0 30 75 95 

Output Transition Time 4.5 8 15 19 

ETHL 6.0 7 13 16 

Propagation Delay Time| tpLH 2.0 140 | 270 340 

4.5 35 54 68 

CLOCK - 

eee “PHL 6.0 30 | 46 58 | 

Propagation Delay Time] tpLy 2.0 FE 104 206 = 250 

4.5 _ 26 40 - 50 

(CLOCK - Qs, Qs") CPHL GeGi x 22 ay, : 43 


Propagation Delay Time 


(STROBE - Qn) 


OU oOo UMNoOo Uo) on © 








Maximum Clock 


Frequency 





Minimum Clock Pulse 


Width 


DHF NID FM! WD LH NH 








Minimum Strobe Pulse 


Width 


Hn- bw 
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TC74HC4094P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL| TEST CONDITION oa 
Z 


5 


-40 % 85°C 


So 


bs bs = Z 
rElwwWwoflw woo GF GS OP SS 
Olw mOlwoac Wo Cla wl 

Ss} 
Op] 












Minimum Serial In 


r+ fF? ™ 
wo um WN 







Set-up Time 


© 
a OO 





a 
wm 
© 






Minimum Strobe 


Qo 
>) 


Set-up Time 






NO 
ON 


















Minimum Serial In 


Hold Time 













Minimum Strobe Hold 







Time 


_— 
S) 
oo) ane so ae 
K 
1 ot 4 kK 
Z 





3-State Output Enable 






Time 


DE NIDF NVNI DF NMIDHF NOL DH NH 






3-State Output 


f Nh 






Disable Time 


Ov 


ae) 
= 





Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer 
to Test Circuit). Average operating current can be obtained by the equa- 


tion hereunder. 


lec(opr.)=opp * Ycc + fiIn+Icc 
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TC74HC4094P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 






CLOCK 
SERIAL IN 
Qn 124g 
tpLH 
Qs 
Voc 
SERIAL IN 
GND 
t th 
Voc 
CLOCK 50% 
ae? GN) 


tw ae eer 


oo VoH 
S TROBE | 50% 
Vou 
tpLH, tpHL— 
eee VoH 
im - nt 


nal I ‘70 
Vou 


Icc(opr.) TEST WAVEFORM 





tr=tf=6ns 
duty=50% 


OUTPUTS 








GND 


Voc 


GND 


VoL 


tpHL 


VoH 









OUTPUT 
ENABLE 


Qn 
(DATA=LOW) 





tpZh 
ofa 


Qn 
(DATA=HIGH) 


Cpp CALCULATION 


Cpp is to be calculated with the 
formula hereunder by using the 
measured value of Icc(opr) im the 
test circuit drawn left side. 










_ Iec(opr) 


CPD = Fry Voc 








At determining the typical value of 
Cpp, a relatively high frequency 
1MHz was applied for fyy, in order 
to eliminate the error from the 
quiescent supply current. 
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TC 74HC40102P 
TC 74HC40103P 


TC74HC40102P DUAL BCD PROGRAMMABLE DOWN COUNTER 
TC74HC40103P 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 


The TC74HC40102 and TC74HC40103 are high speed CMOS PROGRAMMABLE DOWN COUNTER 
fabricated with silicon gate CMOS technology. 
They operate ten times as fast as that of metal-gate C*MOS IC (40102/40103B) with 
the same power dissipation. Output terminal CO/ZD is placed in active mode at "L" 
level when the contents of count become zero. As the TC74HC40102 adopts BCD binary 
coded decimal notation, setting up to 99 counts is possible. The 74HC40103 with 
8-bits binary construction, can set up to 255 counts. Each type has CI/CE inhibiting 
clock, APE asynchronous preset control input, SPE synchronous preset control input 
and CLR control input setting counter to maximum counting mode. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 








FEATURES: 

eT PP I SPGed: Qc < enieacwee'd ak EMAX=36MHz (Typ.) at Vec=5V 
* Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VyrH=VnNrL=28% Vcc (Min.) 
* Output Drive Capability ........e+e.e+- 1O LSTTL Loads 





* Symmetrical Output Impedance ..... Toy |=To_=4mA (min. ) 
* Balanced Propagation Delays ......eceeeecces tpLH=tpaL 
* Wide Operating Voltage Range .......°Vcc(Opr.)=2V% 6V 


* Pin and Function Compatible with 40102B, 40103B 


ABSOLUTE MAXIMUM RATINGS 





DIP16( 3D16A—P) 








V 


=O) gh / 
-0.5 VVect0.5 


V 

V 
+ mA 
27 mA 


PARAMETER SYMBOL 
Vec 


Supply Voltage Range 
















PIN ASSIGNMENT 












DC Input Voltage 
DC Output Voltage 











— 70.9 vVect0.5 engin # 








Input Diode Current 






‘CLEAR 2 












GE7Cn.AS 








DC Vc¢c/Ground Current JO 













Power Dissipation 500* ni 


JR 





-65 ~% 150 
300 






Storage Temperature JZ 












10sec 





Lead Temperature 


* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC40102P 
TC74HC40103P 





TRUTH TABLE 




















CONTROL INPU 


CLEAR S 


P 
: 
: 








us TCE MODE FUNCTIONAL DESCRIPTION 
made. 


Down count at rising edge of clock. 
Synchronous Data of PI terminal is preset at 
preset rising edge of clock. 

x Asynchronous |Data of PI terminal is asynchronously 

preset preset to clock. 


X Clear Counter is set to maximum count. 


>) 
ke 


ae 


Lz 
| x | x 


Note 1. xX: Don't care 


2. Maximum count: "99" for TC74HC40102 and "255" for TC74HC40103. 


try 


H 
H 
H 
L 
xX 












TIMING CHART 


| 


| | 
«TLE CCE 


elf oy Hes Ren Se fo ves rs Hoes ec iver 
Ae 
— ————— aaa ee ar a 


JS 

eorit tt tet ttt tt tt tl 

eg Oe 

ott} | tt} | | tt tt 

eg 
SS 


CO/ZD 


(TC074HC40102) 99] og} 8 2 1 ) 99 | 98 97| 6 5 4 |83 99 | 98| oOo” 
Number of Count 


(TC74HC40103) 255/254| 3 ) 1 e) 288 | RO4 253 6 5 4 3 | 255 | 254 {253 
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6EL 


CLOCK 


\V 
SPE DS Ld 


=d>=pe a i rae 
ae if Ea fede 


>= 


ive: 





COLOVOHV LOL 


Mmzan _ 
seoge 


ai -_ HLL : 





WYYOVId 91901 


d€O0L0POHPLIL 
d20l0V9HPLIL 


OVL 


CLOCK 


CLEAR gs “No 


CL/CE 


aL 


| >o 


>= 


1> 


a 





ee ae EL aR 
ae 

i 

J OD 

F2 3 






eds 
Be 















= 5 a 
= a 
ie oa 









COTOVOHYLOL 














WYYOVIG J1901 


dE0L070HP LOL 
d20l000HPLIL 


TC74HC40102P 
TC74HC40103P 





rx f[ztele[s | 2 
ars 


=| 


m 





FUNCTIONAL DESCRIPTION 

The TC74HC40102 and TC74HC40103 are 8-stage presettable synchronous down coun- 
ters. Carry Out/Zero Detect (CO/ZD) is output at the "L" level for the period of 1 
bit when the readout becomes "0". The TC74HC40102 adopts binary coded decimal nota- 
tion, making setting up to 99 counts possible. While the TC74HC40103 adopts 8-bit 


binary counter and can set up to 255 counts. 


COUNT OPERATION 
At the "H" level of control input of CLEAR, SPE and APE, the counter carries out 


down count operation one by one at the rise of pulse given to CLOCK input. Count 


operation can be inhibited by setting Carry Input/Clock Enable (CI/CE) to the ''H" 


level. 
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TC74HC40102P 
TC74HC40103P 





(Continued) 


CO/ZD is output at the "L" level when the readout becomes "0", but is not output even 
if the readout becomes "0" when CI/CE is at the "H" level, thus maintaining the "H" 


level. 


Synchronous cascade operation can be carried out by using CI/CE input and CO/ZD 


output. 


The contents of count jump to maximum count (99 for the TC74HC40102 and 255 for the 
TC74HC40103) if clock is given when the readout is "0". Therefore, operation of 100- 
frequency division and that of 256-frequency division are carried out for the 
TC74HC40102 and TC74HC40103, respectively, when clock input alone is given without 


various kinds of preset operations. 


PRESET OPERATION AND RESET OPERATION 


When Clear (CLEAR) input is set to the "L" level, the readout is set to the 
maximum count independently of other inputs. When Asynchronous Preset Enable (APE) 
input is set to the "L" level, readouts given on JO to J7 can be preset asynchronously 
to counter independently of inputs other than CLEAR input. When Synchronous Preset 
Enable (SPE) is set to the "L" level, the readouts given on JO to J7 can be preset to 


counter synchronously with the rise of clock. 


As to these operation modes, refer to the truth table. 


| | 


INPUT and QUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


Supply Voltage 














Input Voltage 








Output Voltage 








Operating Temperature 






Input Rise and Fall Time 
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TC74HC40102P 
TC74HC40103P 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C Ta=—-40.85°C 
opera UNIT 
ee We ee 
Tis —- - 



































































High-Level ce 
VrH Bae ie Beg - - Ie V 
Input Voltage 
6.0 | 4.2 = = . 
2.0 | - - 0.5 
Low-Level VIL ee = 
Input Voltage 6.0 = = 
a Oa) |e 2 
VemeV Igq=-20uA |4.5 | 4.4 | 4 
High-Level 3 ee 6.0 15.9 6 
Output Voltage os or Vey. 
Ioq=-4mA =14.5 | 4.18 | 4. 
Ioq=—-5.2mA] 6.0 
ZO 
V =-\ I L=20uA 465 
Low-Leve 1 eae : 600 
: ‘ 
OL Rte atin a oe 
Output Voltage or VII, To, =4mA oes 
To,=5.2mA [6.0 
aif 
Input Leakage I es ND 6.0 
Cent IN VIN Vcc or G . 
Quiescent Lec Vin=Vec or GND 6.0 


Supply Current 





AC ELECTRICAL CHARACTERISTICS (Cy,=50pF, Input ty=t¢=6ns) 


Output Transition Time 








Propagation Delay Time 


(CLOCK - CO/ZD) 


Propagation Delay Time 


(APE - CO/ZD) 
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TC74HC40102P 
TC74HC40103P 





AC ELECTRICAL CHARACTERISTICS (Continued 


PARAMETER SYMBOL] TEST CONDITION alas Ta=—400.85°C UNIT 
Pee [rn Tov, [a [no [| 



















































































Propagation Delay Time 2.0 7 124 240 
ST ee TE CpLH 4.5] - 31 48 in 
LEAR — CO/ZD 
sch 6.0 _ 27 41 - 
Propagation Delay Time CpLH 2.0) - 56 | 115 = 
———— eet ‘: | 4.5 - 14 23 _ 
(CI/CE - CO/zD) pHL 6.0 | - aa Hh ce Shas 
220 4 8 _ 3 
Maximum Clock Frequency fyay 4.5 1 20 31 = 16 
6.0 24 36 _ 19 
Minimum Pulse Width Cw(H) | 2.0 | - 30 = 
ees - ~ 
(CLOCK) ty (L) ese 7 : - 
Minimum Pulse Width 2.0 7 30 = 
CLEAR, APE “w(L) oe . 
( : ) 6.0 - 7 _ 
Minimum Removal Time 2.0 - 20 - 
ee =e 4.5] - 5 - 19 
(CLEAR, APE) oy. |e ; ; 5 
a a 201 = 30 = 95 
Minimum Set up Time 
= tz 5 - _ 19 
(SPE - CK) 7 7 _ ae 
Bee ne ae ori peat ns 
230 _ 56 ~ 160 
Minimum Set up Time 
ts 4.5 _ 14 ~ 32 
(CT/CE = CK) eae ac Fe - - 
- 7 ea ee ee 
Minimum Set up Time 5 95 
Co “oes _ 6 15 - 19 
Eee) 60 te Be rae vile 16 
Minimum Set up Time 2.0} - 30 Loe 1. oa 95 
Lee ts HD - 15 - 19 
oni P | 
_ sacs 6.0 _ Fi 13 ees 16. 
: 2.0. = - _ 5 
Minimum Hold Time 
th 4 e . a = 5 cata 5 
(All Inputs) 6.0 | - _ 2 ae (bes ae 
Input Capacitance CIN a we) 10 7 LO | 
|Power Dissipation Capci ike __74HC40102° cil = 0 = ot pF 
Capacitance : 74HC40103 - peo She ee te oe 
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TC74HC40102P 


(PR NN OG TAT TE I TO IE STE TC ER PR 


TC74HC40103P 


Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 


Icc(opr.) =Cpp - Vcc - finttIcc 
SWITCHING CHARACTERISTICS TEST WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


CLOCK 





pLH, *pHL 


WAVEFORM 3 WAVEFORM 
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TC74HC40102P 
TC74HC40103P 





SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


WAVEFORM 5 WAVEFORM 6 
6 





KK kK 
E/F OUTPUT E/F OUTPUT 


(**k F/F output is internal signal of IC) 





Iec(Opr.) TEST CIRCUIT 


Input transition time is 
the same as that in case 
of switching characteristics 


test. 
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TC74HC40102P 
TC74HC40103P 


eI PATS TIES ET ET AE ON I YE CTT ON IETS DIT LD ENE EN IEE DE TT AIA EE TR EERIE TTL EN 


EXAMPLE OF TYPICAL APPLICATION 


PROGRAMMABLE DIVIDE-BY-N COUNTER 


F _ fIN 
OUL  N+1 


e 


¢ Timing chart when N="3" 
(JO, J1l=Vec, J2~J7=GND) 


Ph al ah oh eg teh Gea ob a 
four | | | | 


COUNT | 6) | 3 | rd | L | 0 | 3 RK 





¢ TC74HC40102P .... 1/2 to 1/100 are 
dividable. 
* TC74HC40103P .... 1/2 to 1/256 are 
dividable. 
PARALLEL CARRY CASCADING 


































CLOCK 
INHIBIT CIYCE CO0/2D CLYCE COoO/zZD CLIYCE CcO/ZzD 
CLOCK CLOCK CLOCK OUTPUT 
CO 
CLOCK O 


% At synchronous cascade connection, huzzerd occurs at CO output after its second 
stage when digit place changes, due to delay arrival. Therefore, take gate from 
TC74HC32 or the like, not from CO output at the rear stage directly. 


PROGRAMMABLE TIMER 
tg 
Veco 


SET | | 
OUT _| tw —_ 


Se 


N 
tw= Gt ts) 


Note: The above formula does not take 
into account the phase of clock 
input. Therefore, the real pulse 
width is the distance between the 
above formula-1/fyjy% the above 
formula. 
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TC74HC40105AP/AF 


FIFO 4 Bit xX 16 Word REGISTER 

































The TC74HC40105A is a high speed CMOS 4bit x 16word 
first—in, first-out (FIFO) Strage Register fabricated with 
silicon gate C’MOS technolgy. 

It achieves the high speed operation while maintaining 
the CMOS low power dissipation. 

The device is capable of handling 16 four—bit words and 
it is possible to handle the input and output data at 
different shifting rates. 

When the DATA-IN-—READY (DIR) is high, data is 
written into the registers by a low to high transition of the 
SHIFT IN (SI) input. And when DATA-OUT-READY 
(DOR) is high, data is read out of the registers by a high 
to low transition of the SHIFT OUT (SO) input. 

If the MASTER RESET (MR) is high, the DIR goes 
high and DOR goes low. The data in the internal registers 
are not changed but are declared invalid. 

The TC74HC40105A can be cascaded to form longer 
registers or wider words. 

The DATA OUTPUTs (Qn) are 3—State Outputs. When 
OUTPUT ENABLE (OE) is held high, the Qn’s are in 
high impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 
e High Speed SES ee abnle dees ee0ss soe seteceess se fyrxry=2oMHa(tyn. Jat Voo=SV 


* Low Power Dissipation s+" 44 A(Max.)at Ta=25°C 
¢ High Noise Immunity ssrrresssrereseees Va = Vn =28% Voc (Min. ) 





¢ Output Drive Capability srrtrrrses 10 LSTTL Load 
10(For DIR, DOR) 
15(For Qy)~Q 3) 
¢ Symmetrical Output Impedance ** 
lou | =Iq, =4mA(Min.)(For DIR, DOR) 
lor | =To, =6mA (Min.)(For Qy~Q 3) 











* Balanced Propagation Delays ::---- tat ait 


e Wide Operating Voltage Range **-"* Vec (opr) =2V ~6V 
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DIP16 (3D16A—P) 


— 


1 
MFP16 (F16GC—P) 





PIN ASSIGNMENT 








TC74HC40105AP/AF 


SYSTEM DIAGRAM 










































is Bees LATCHES LATCHES 


Word 1 Word 2 Word 3 





Word 15 Word 16 


TIMING DIAGRAM 


MASTER 
RESET 


OUTPUT 
ENABLE 


SHIFT IN 
Clock 





SHIFT OUT CZZZZANVALIDLZZ. 
ae ee 


Clock 


= 230ns 
at Veco =4.5V 


- | i | 
DATA IN i H | | | 
(On) 
Wins 


INVALID 


= 200ns 
at Voc =4.5V 







































DATA INPUT 
READY 




















ais oe WL LLL LLL LLL LLL 


UN KNOWN 








1 0 | \ 0 


Z : High Impedance 
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TC74HC40105AP/AF ———_—__ 


BLOCK DIAGRAM 


SHIFT IN SHIFT OUT 
CLOCK CLOCK 
(SI) (SO) 


DATA-INPUT-READY 
MASTER CONTROL (DIR) 
RESET iC 
(MR) oe DATA-OUTPUT-READY 
(DOR) 


+ 5 OUTPUT ENABLE 
(OE) 


Qo 


4x16 OUTPUT Q, 
DATA BUFFER 
REGISTER (3-STATE) 





FUNCTIONAL DESCRIPTION 


1) WRITING DATA 

Data can be written into the FIFO whenever DIR is high and a low to high transition occurs on the SI pin. 
DIR will toggle momentarily until the data has been transferred to the second word register. 

SI must be toggled before the next 4—-bit word can be written. The first and subsequent words will 
automatically ripple to the output end of the device even if there is not a full 16 words of input data. When all 16 
words are filled with data, DIR will go low and additional data cannot be written into the device. 


2) READING DATA 
When a data word appears in the sixteenth data register (just before the output buffer), DOR goes high and, if 
OE is low, data can be output on the high to low transition of SO. 


The data remaining in the registers now ripples to the next higher w 


position opening th 


position for new data. DIR goes high and additional data can be written in. During the output of 


toggles momentarily after each read. When the data registers become empty, DOR goes low and SO is ignored. 


3) MASTER REST 


When a high is input to MR, the internal control logic is initiallized. This causes DIR to go high and DOR to 
go low. The contents of the data registers are not changed, but are invalid and will be written over when the 
first word is loaded. 


4) CASCADING 

The TC74HC40105A can be cascaded to form longer registers simply by connecting DOR of the first device to 
SI of the second and DIR of the second device to SO of the first. Additional devices may be cascaded by 
repeating the above. Of course, the Qn outputs of the first device must be connected to the Dn inputs of the 
second. 

In this mode, an MR pulse must be applied after the supply voltage is turned on. For words wider than 4— 
bits, the DIR and DOR outputs from each FIFO must be ANDed respectively and the SI and SO inputs must each 
be paralleled. 
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ABSOLUTE MAXIMUM RATINGS 





PARAMETER SYMBOL 
Supply Voltage Range Vec 
DC Input Voltage Vix 





DC Output Voltage 
Input Diode Current 





Output Diode Current 

DC Output Current 
(DIR, DOR) 
(Qo~Q3) 

DC Voc/Ground Current 











Power Dissipation 


Storage Temperature 








Lead Temperature 10sec 


—f Vour —0.5 ~Voct0.5 





TC74HC40105AP/AF 





VALUE UNIT 
—0.5~7 V *500mW in the range of Ta= 
—A0°C~ 65°C, From Ta=65°C 
_ ae nc 
0.5 ~Voc $0.5 “ to 85°C a derating factor of 
V —10mW/°C shall be applied 





+20 





= 





500( DIP )«/180( MFP) 


—65 ~150 
300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 


Supply Voltage Vec 
Vin 
Vour 
Topr 


Input Voltage 





Output Voltage 





Operating Temperature 





Input Rise and Fall Time 





DC ELECTRICAL CHARACTERISTICS 











Low-Level 
Input Voltage 





Vi 





PARAMETER |SYMBOL TEST CONDITION 
ee ee ee 


High-Level V. 
Input Voltage I 







0 ~ 1000(Voo=2.0V) 
0 ~ 500(Voc=4.5V) 
0~ 400(Vec=6.0V) 













Ta=25°C 
TYP. 


Ta=—40 ~85°C 


UNIT 





MIN. 








Se PS (See 















High-Level 



















Low-Level 
Output Voltage 


3—State Output I 





Vea DIR 31 
Output Voltage (por) lou =—5. 2mA! 6.0 

Tou =-6 mA } 

Qo Q 3h =-7. 8mA 0 





Io, =5,2mA 
Ig. =6§ mA 
Io, =7.8mA 














Ooo o1 OO o1 © 





oon 


oT oO? > 


aS ee 
[op] 
Co CO] CO CO 

mm Rte OC OO OO OW OOO 








PAID RNID 
Soro oqo oi 










Oo > 

Co ol 

ae Ss 
— 
— 


jo) 


I 43) 
co “IjcCo 4] 
Soo oo So 
NNN Vie ee 
D D/ 

a . 


jm) 
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TC74HC40105AP/AF 


TIMING REQUIREMENTS(Input t-=t;=6ns) 








Pa=25°C la=—40 ~85°C | 
peal Aire eevee Sesame 
PARAMETER SYMBOL} TEST CONDITION Vee TYP. Limit LIMIT UNIT 


Minimum Pulse Width 
(SI) 





Minimum Pulse Width 
(SO) 


Minimum Pulse Width 
(MR) 


pecerroe 


tw) 
twa) 


tw.) 
twa) 


tw.) 
twa) 





Minimum Set-up Time 


| Minimum Hold Time 
(DATA-—SI) 










Minimum Removal! Time 


(MR-SI) 


Clock Frequency 


Ug 


th 





rem 


Q 



































BE DOI D SOD LSND EMD & MIO — NIM & po 


Ese 
. ° . . 


Sinodlomolouodoudoumdlouacolouse 








ns 








MHz 





AC ELECTRICAL CHARACTERISTICS(C,=15pF, Voc=5V,Ta=25°C ) 


PARAMETER 


Output Transition Time 
(DIR,DOR) _ 
Propagation Delay Time 
SO,MR-DOR) 
Propagation Delay Time 
(SO DIR) 
Propagation Delay Time 
(SI,DOR) 
Propagation Delay Time 
(SI-DIR) 


Propagation Delay Time 
(MR-DIR) 





CTLH 
OTH 


tolH 
UOLH 


t PHL 


t pLH 
t DHL 





752 


ce 


~ 242 365 
Sor ns 


~ 18] 273 


- 22 35 
ee 


074040105 AP/AF 


AC ELECTRICAL CHARACTERISTICS(Input t,=t;=6ns) 































































































































TEST 
PARAMETER SYMBOL CONDITION CL | Vcc Y 
Output Transition Time try 
(Q) ~Q;) OTL re 
eee + pate So isch eS aes terete Se ei tax {. = 
Output Transition Time try 50 ; : _ a - . 
(DIR.DOR) me 6.0 | = 7 3 | 16 
; ; = = 
Propagation Delay Time ee 50 7 se ; a 
Es pHL 20 
Oe | elie eee 30 | 37 
Propagation Delay Time Z. 0 - 798 2000 ~ 2500 
(SO-DIR) tpLH 50:5 |\;4e0 266 400 500 
6. 0 = 226 SAO) 2 ll: AS 
Propagation Delay Time 2.0 - 997 1500 7 1875 
(SI-DOR) tOLH 50 | 4.5 199 300 375 
6.0 a 169 250.02) 2 = 319 
Propagation Delay Time 2.0 _ 78 200 7 250 
(SI-DIR) tpHL 00 | 4.5 26 40 50 
6.0 = 22 34 43 
2.0 = 156 400 500 
a0 | 4.5 a 52 80 100 
Propagation Delay Time ae 6.0 = 14 68 gr . 
(SO-Qn) ton 2.0 - 171 440 550 
150 ; 4.5 os a1 88 110 
6. 0 — 48 75 = 94 
2.0 - 612 1500 = 1875 
Propagation Delay Time a0 | 4.0 - 204 300 a 375 
bpLH 6.0 ye eee er 319 
(SI-Qn) tpHL 2.0 = 627 | 1540 = 1925 
150 | 4.5 = 209 308 = 385 
6. 0 = 178 262 = a2 
Propagation Delay Time | tp. 50 A : a 7 _ z 
(MR-DIR) i HI ° _ 
eco oa 6.0 = 25 | 38 48 
7 a i ee 125 =| 155 
BUe || = 15 25 = 31 
tpZL 7 6.0 = 13 21 = sl! 220 
Output Enable time ee R,=1kQ a0 Sa 7. 2 ae 
150 | 4.5 = 20 33 - 4\ 
6.0 =. a eee ae Oars 30 
t 2.0 32 125 = 155 
Output Disable time Nees R,=1kQ 50 | 4.6 _ 16 95 a 31 
ea 6100) = 4 1.) 26 
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TC74HC40105AP/AF 


AC ELECTRICAL CHARACTERISTICS(Input t,=t,;=6ns) (Cont'd) 



































TEST Ta=25°C Ta=~—40 ~85°C 
PARAMETER SYMBOL CONDITION [ CL ] Voc TYP. MAX. | UNIT 
Maximum Clock Pak i ie 
MAX 
Frequency ak: 
Output Pulse Width twap 
ee. tw) 
gets So a eal 
Output Pulse Width twa) 
(DOR) tw) 
Input Capacitance _ Cw 7 
= ae aera eee ee 
Output Capacitanc G.-- |) SCOUT 10 = os = pk 
Power Dissipation Capacitance Loe OO ee he, ee = 








Note(1) Cp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Ic opp =Cpp * Vece fw tle 
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TC 74HC4511P/F 


TC74HC4511P/F BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 


The TC74HC4511 is a high speed CMOS BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER fablicated 
with silicon gate C2MOS technology. It enables high speed latch and decode operation 
with identical pin connection and function to standard CMOS 4511B. 

The segment output driver, which is CMOS construction, has large IoH capability which 
enables to drive cathode common LED directly. 

When lamp test (LT) is taken "L", all segment outputs will go to "H", and when 
blanking (Bl) is taken "L" and LT is taken "H" all segment outputs will go to "L". 
These functions are regardless of other inputs and used to test display. 

BI input is used to pulse-modulate the brightness of the display. 

When error input code (over 10) is applied to BCD 
input, all segment outputs will go "L" (turn off). 
All inputs are equipped with protection circuits 


against static discharge or transient excess voltage. 





FEATURES: 
HUG W<OpCed tates sanR ieee maak ty=l5ns (Max.) at Vec=4.5V 
Low Power Dissipation........ Tcc=4HA (Max.) at Ta=25°C 
. High Noise Immunity.......... VNTH=VNIL=28% Vcc (Min. ) 
. Output Drive Capability...... 10 LSTTL Loads MFP16(F16GC~-P) 
« HiehiOBCput. Current evccescuced |] Tog] =20mA 


PIN ASSIGNMENT 
. Wide Operating Voltage Range.Vcc(opr)=2V ~ OV 


. Pin and Function Compatible with standard CMOS 4511B. 


(Top View) 
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TC74HC4511P/F 


BLOCK DIAGRAM | | . DISPLAY MODE 


DRIVER 


Ei 
ea 
& 
S 
Oo 
ea 
op 
& 


DECODER 


rope [ele fete dele [= [ek 3 
ee 





LOGIC DIAGRAM 
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TC74HC4511P/F 





TRUTH TABLE 
OUTPUTS DISPLAY 


E 
Pri 
e z 


= 

- = 
Ee 
|| 
EE 
E 
A 
ele 

ke ; eae 


: 



































ae ele meine 


BLANK 
BLANK 





| 


ome 








H 
H 
H 
Hi 
y 
H 
H 
a 
H 
H 


Hold the stage at the leading edge of LE 





I 


H 
H 
H 
4H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
L 
L 
L 
ly 
Ty 
Ls 
lil 


X= Den" t care, 
INPUT and OUTPUT 
ABSOLUTE MAXIMUM RATINGS EQUIVALENT CIRCUIT 


PARAMETER | 


Supply Voltage Range 








DC Input Voltage -0.5~Veaer0.5 





DC Output Voltage -0.5~Vcct0.5 








. 4 
Input Diode Current £20 OUTPUT 











Output Diode Current 


DC Output Current 


DC Vcc/Ground Current 








Power Dissipation 








Storage Temperature 








Lead Temperature 10sec 


« 500mW in the range of Ta=-40°C~ 65°C. 
and from Ta=65°C up to 85°C derating factor of -10mW/°C 
shall be applied until 300mW. 
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TC74HC4511P/F 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply Voltage 





| Input Voltage 
Output Voltage 





Operating Temperature 
0 Vv 1000(Vec=2.0V) 
Input Rise and Fall Time 0% 500(Vcc=4.5V) 
0% 4O0(Vcc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 


MAX. | MIN. | MAX. 
5 

VI 
4.2 | 


2.0 ‘ | j 1.5 
High-Level 
input Voltas Vin 665 Beebo Ded 
6.0 ; Ad 


© 


Low-Level 


Input Voltage 





NO 
© 
| Ci 8 pe ae 
oO fF ~ 
e 
| ened ° 
| I ° Ww 
co wu 
< <a 


ee 6] 0.5 
4.5 1235 
ai: | 
20) 19 , 

Ipq=-20HA | 4.5 | 4.4 | 4.5 

High-Level tea Vin= 620. 1 549: 640 
io ; 
5 ‘ 


Output Voltage 


VIH OF VIL| Toy=-6mA | 4 
Ioq=-2°". | 4. 


ToH=- ».2mA 


6.0 
Zi) 
I9p=20H#A 5 
Low-Level VIN= 6 
VoL ‘ 
Output Voltage VIH or Vqqz, 
Io, =4mA 
; To,=5.2mA 
En 
EZ 





| 
— 


Input Leakage 
Current 


Quiescent 
Supply Current 


> 


Vin=Vcc or GND 


Vin=Vcc or GND 


> 
© 
© 


Orv Or 
Oo © 
° ° Oo GO Oo 

e ° Ww Wo ° . . | 
Go AES. eae ips 
a 
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TC74HC4511P/F 


AC ELECTRICAL CHARACTERISTICS (C,=50pF, Input ty=tf¢=6ns) 


PARAMETER SYMBOL | Ta=25°C | Pa=-40~85 C 
TYP. 


No 


Output Transition 
Time Low to High 





Output Transition 
Time High to Low 





Propagation Delay Time 
(BCD-Segment ) 











Propagation Delay Time 
(BI - Segment) 











Propagation Delay Time 
(LT - Segment) 


Propagation Delay Time 
(LE - Segment) 


0 
5 
0 
0 
D 
0 
0 
., 
0 
0 
5 
0 
0 
3 
0 
0 
5 
0 
0 
5 
0 
0 
5 
0 


Minimum Pulse Width 
(LE) 


DEFPNIDF NI DF NIDFNMIDF YNYDFSMLEDL 





Minimum Data 
Set-up Time 





Minimum Data Hold 
Time 


FPN E DLS BH 


Or 
OoOMmo 


Input Capacitance 


Power Dissipation 
Capacitance 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 


Tcc(opr)=Cpp-Vcoc:fintloc 
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TC74HC4511P/F 


Icc(opr) TEST CIRCUIT 














LE—Segment Delay Time 





Vag Voo 
LE 50% 
GND GND 
CT LH 
UTHL 
Vou VoH 
Ame 
Vo, Von 
t t 
tongs tpHL tony tpHL PHL pLH 
Bi~Segment Delay Time LT—Segment Delay Time 


50% 


Data Set-up/Hold Time 


50% 
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APPLICATION CIRCUIT 


Static Display Circuit 
5V+10% 


RX 7 





TC74HC4511P/F 


Recommended Resistance R 
LED Display 


ena pispLay |cotor | Peake 





TLR342 


TLC358 13. Sei 





TLG362 14.2 


a 
TLG332 ae 
Le 


TLG342 
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TC74HC4514P 





TC 74HC4515P 


TC74HC4514P 4-TO-16 LINE DECODER/LATCH 
TC74HC4515P 4-TO-16 LINE DECODER/LATCH (INV. ) 














The TC74HC4514 and TC74HC4515 are high epece CMOS 4-LINE TO 16-LINE DECODER WITH 
LATCHED INPUTS fabricated with silicon gate C“MOS technology. It achieves the high 
speed operation similar to equivalent LSTTL while maintaining the CMOS low power 
dissipation. A binary code stored in the four input latches (A thru D) provides a 
high level (HC4514) or a low level (HC4515) at the selected one of sixteen outputs 
excluding the other fifteen outputs, when the inhibit input (INHIBIT) is held low. 
When the inhibit input is held high, all outputs are kept low level (HC4514) or high 
level (HC4515), while the latch function is available. The data applied to the data 
inputs are transfered to the Q outputs of latches when the strobe input is held high. 
When the strobe input is taken low, the information data applied to the data input at 
a time is retained at the output of latches. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 


FEATURES: 
& Hie Speed! is tw eee aes eos tpd=22ns (Typ.) at Vec=5V 











- Low Power Dissipation ........ I¢c=4uA (Max.) at 25°C 
- High Noise Immunity ........ VNIH=VNIL=28% Vcc (Min.) 
- Output Drive Capability ..... Sana aitats 10 LSTTL Loads 
* Symmetrical Output Impedance ........... Tou |=Ior=4mA 
© Balanced Propagation: Delays: sii4<ssneeuwews CpoLHFt pHL 
- Wide Operating Voltage Range ...... Vcc (opr.)=2Vv 6V 





Pin and Function Compatible with 4514B/4515B 


DIP24(3D24A—-P) 
ABSOLUTE MAXIMUM RATINGS 0.300 INCH(%.62mm) ROW 


PARAMETER SYMBOL | pone | 


Supply Voltage Range -0.5%7 
PIN ASSIGNMENT 





DC Input Voltage -0.5 V Vect0.5 
DC Output Voltage -0.5. Vect0.5 








Input Diode Current 


Output Diode Current 


DC Output Current 20{}S8i9l8j0) 


19 {} 8, 10873) 








DC Vec/Ground Current 














0 
a4 
wo Ww 
ris ot ey 
Power Dissipation (S4I84b 7 a = 18{|8g (8g) 
(Sg)s3h} 8 + 4 17[}89 (89) 
| C8338, 9 © © 16[)s8,,48y4) 
Storage Temperature Se eee espe 
CSoqIS82f] 10 ‘ST S15(815] 
Lead Temperature 10sec (8oJsol] 11 ValhSysCeq51 
* 500mW in the range of Ta=-40°C 65°C and from Ta=65°C 13[] 8 308133 


up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 
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TC 74HC4514P 





TRUTH TABLE 
INPUTS 








INHIBIT A 








to 
td 
Tt 

IE 






SELECTED OUTPUT 
TOC74HC4514P — "H" 
vores — "ZF 






























































Sia (84) 


8i5 (815) 














LOGIC DIAGRAM 


INHIBIT 









TC74HC4514 — ALL OUTPUTS "LL" 
(TC'74HC4515 — ALI, OUTPUTS "H") 


TC74HC45914 


BOTTOM SHALL TAKE THE PLACH 
OF OUTPUT CIRCUITS, 


763 





TC74HC4515P 


X : DON'T CARE 


STROBE="H" ; REFER TO 


TRUTH TABLE 
STROBE= "1° 


DATA AT THE NEGATIVE GOING 
TRANSITION OF STROBE SHALL 
BE PROVIDED ON THE EHACH OUT-— 
PUT WHILE STROBE IS HELD LOW. 


tnh—-1 t 
ia 
| STORO BE 





TC74HC4514P 
TC 74HC4515P 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


aN 
Supply Voltage Vcc 
Input Voltage | 
Output Voltage VOUT 
Operating Temperature 


Input Rise and Fall Time 











heey ca 4. 5V) 


0 1 400(Vcc=6. OV) 





Ta= | Tae2s°c. | C -40%85°C 





High-Level 
Input Voltage 
Low-L af 
ut Vo ” ie 









































0.5 _ 
ig 3D - i V 
Input Voltage ee ays 
2 Ble - 
= I H=-20uA = < 4 _ 
High-Level ; VIN-VIH 0 ; ll: 
: V 
Output Voltage OH or Ver 
~’ | Toq=-4mA Se | Gee 
Toq=-5.2mA - Sabo = 
Oe _ 
os Tat =20 uA hak _ 
Low-Level VIN=-VIH OL ae 
V e 
OL Yi ie A 
Output Voltage or Vqqz a 7 . 
ToL=5.2mA 0.26 - 
wma So Se ee | 
Input Leakage oe : - 
Current Tin Vin=Vcc or GND FOS) 
Quiescent ; I Ven=V CND 
Supply Current CC IN?’ CC.0F 4.0 
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TC74HC4514P 





TC 74HC4515P 


AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT t a 


JD 






































Output Rise, Fall Time CTLH se S : 165 - . 
STE 6.0} - goa. ee 16 
Propagation Delay Time r 2.0 - 108 215 - 270 
PLP eee se OF), Gen; & 54 
DATA - Sy» Sp "PHL C0 = Sh “7s || = 46 
: 20 | 
STROBE SS... B. as 4.5 | - 
CPHL Behe ye. 
Za _ 
pies CPLH 
INHIBIT - S,, 5, silt 
CPHL 6o) -< 
Mininum Pulse Width 2 0 
STROBE Cy (H) coe 
6.0 - 
Minimum Set-up Time 2.0 
tg 4.5 
DATA Bae 
Minimum Hold Time 2.0 
DATA Th 7 
Input Capacitance CIN 
Power Dissipation (1) TC7GHC45L4P 
Capacitance Crp 





[TC74HC4515P | 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Tcc(opr)=CPD * Voc * fin + Ice 
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TC74HC4514P 





TC 74HC4915P 


Icc(opr.) TEST WAVEFORM 


* INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS THST, 


NHIBIT 





SWITCHING CHARACTERISITCS TEST WAVEFORM 





INHIBIT 





STROBE 
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TC74HC4518P/F 
TC74HC4520P/F 





TC74HC4518P/F DUAL BCD COUNTER 
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER 






The TC74HC4518 and TC74HC4520 are high speed CMOS DUAL BCD/4-BIT BINARY COUNTER 
fabricated with silicon gate c?Mos technology. 

It operates ten times as fast as that of metal-gate c*mMos IC (4518B/4520B) with the 
same power dissipation. 

Since both of TC/74HC4518 and TC/4HC4520 contain two independent circuits of counters 
with the same functions in one package, counting or frequency division of two BCD 
digits or eight binary bits can be achieved with one IC. The counters can be reset 
to "0" (Qg ¥Q3="L") by giving "H" level signal to CLEAR input regardless of other 
inputs. The counting condition is changed by the positive going transition of CLOCK 
input if CE="H" or by the negative going transition of CE if CLOCK="L". 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 





















FEATURES: 


* HIB Speeds nes 6e-are& sd ee ew ds EvMax= l3MHz( Typ.) at Vcc=5V 
* Low Power Dissipation ....... Tcoc=4uA(Max.) at Ta=25°C 
* High Noise Immunity ......... VNrH=VnIL=28% Vec(Min.) 
* Output Drive Capability ......... tvees LO LSTIL Loads 





* Symmetrical Output Impedance .....|Ioy|=Io,=4mA(Min.) 
* Balanced Propagation Delays eoeeeeeeseeeeeeee e tpLH=tpHL 


* Wide Operating Voltage Range ....... Vec(opr.)=2V © 6V 


af 


Pin and Function Compatible with 4518B/4520B DIP16(3D16A~-P) 


16 


re 
MFP16(F16QGC-P) 





Supply Voltage Range -O.5%.7 





a ~ ee PIN ASSIGNMENT 
DC Input Voltage =O Oe NCCTU 2 


DC Output Voltage —* | ~Vour | -0.5.V¢ct0.5 














Input Diode Current | IIK ~ +20 





1CLOCK 1 Vou 





Output Diode Current | Iox +20 





1CLOCK 2CLEAR 
HNABLE 


1Q0 < AQS 


DC Output Current -_ _ £45 
DC Vcc/Ground Current +50 





1Q1 RAK 








~ 500(DIP) * 
180 (MFP) 


Power Dissipation 
1Q2 ' 2Q1 





; ee ee 1Q3 2Q0 
Storage Temperature ~65 % 150 





1CLHAR aCLOCK 
ENABLE 


GND aACLOCK 


Lead Temperature 10sec 300 





* 500mW in the range of Ta=-40°%65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TC74HC451 8P/F 
TC74HC4520P/F 





TRUTH TABLE 


ENEUTS FUNCTION 
CLOCK CLOCK ENABLE CLEAR 


INCLEMENT COUNTER X : DON'T CARE 
INCLEMENT COUNTER 


NO CHANGE 


NO CHANGE 
NO CHANGE 
NO CHANGE 
QO THRU Q3=L 





TIMING CHART 








TC74HC4518 





Ob 2) 2) 8-4) So] Sl 2S). 8) ol 2) a) a 2] 3) 4| 5] 6| 7] 8 
CLOCK | eee | 
: any HE He a y sulle 


QO | 
bet Ht nF Ett 
TTA HO 


nn nn ee 















TC74HC4520 
Oj; lt] a] S| 4] S| 6] 7% 8 9} 10} 11)1]7 ;11 1} 13;14;15|] Of 1] 2] a] a 


CLOCK 


uo, LL ininiuninr Add 
= St 
RT 
. | a 

. a ies 
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TC74HC451 8P/F 


SDE RT TIN A I I a Ce EE I TE a eC a Te OE ES 





TC74HC4520P/F 
LOGIC DIAGRAM 
1/2 TC74HC4518 
CLOCK 2010) 
MNABLIY 
CLOCK 19) NK. | 
CLIUAR cae, >O a 
> 3(11) a 
|| 
cas ay : renee 
OE i. ‘ 0 —d> 5(13) 7 
Leal 
2. - 
2 pi Qs 





TC74HC4518P/F 
TC74HC4520P/F 





LOGIC DIAGRAM (Continued) 


1/2 TC74HC4520 


CLOCK 
ENABLE 


CLOCK 


CLEAR 





: INPUT and QUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT UNI 
Vcc 


Supply Voltage 








Input Voltage 








Output Voltage 





Operating Temperature 








Input Rise and Fall Time 
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TC74HC451 8P/F 
TC74HC4520P/F 


Ta=—-40.85°C 
ar | 8 





DC ELECTRICAL CHARACTERISTICS 


Ta=25°C 
PARAMETER SYMBOL T -ONDITION 
15 - - 


High-Level co 
se ; VIH 4.5 
input Voitage 












Bier ke) - - 






















Low-Level 
Input Voltage 


















High-Level 





] ees 








Output Voltage Or May. 





aa ! 
a 


Toq=—-4mA 
| Tou=-5.2ma 









Vin=Vrq | Tou=20na 





Low-Level 






Output Voltage or VTL 


IoL=4mA 
ToL=5.2mA 
iff | 


















Input Leakage 


Current TIN Vin=Vecc or GND 








Quiescent 
Supply Current 






Tec Vin=Vcc or GND 


AC ELECTRICAL CHARACTERISTICS (cr=50pF, Input ty=t¢=6ns) 


Ta=-40%85°C 
UNIT 


TYP. MIN.| MAX. 
. 


°TLH 

Output Transition Time 
CTHL 
Propagation Delay Time | tpLH 
(CK, CE = Qn) CpHL 
HL 





e e e e e e 





Propagation Delay Time 


Up 


eo 


(CLR - Qn) 


Om O;OoOM COl]oMN © 


NH NHL DAS LH 
om © 
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TC74HC451 8P/F 
TC 74HC4520P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C Ta=—40185°C 
SYMBOL | TEST CONDITION 
eoc| mse owen Cacctaart em Wak 


: 75 95 








PARAMETER 






Minimum Pulse Width 
(CK, CE) 







Minimum PUlse Width 
(CLR) 


Minimum Removal Time 
(CLR) 


Input Capacitance 


Power Dissipation 








NF NYIDW FF HILDA & Pb 
ee ee ee fe ie e oo @ 
om O;}O MW OOon © 










TC74HC4518 





Capacitance TC74HC4520 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr.) = CPD “Vcc *° fint Icc/2 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 6ns 





CLOCK 
HNABLE 
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TC74HC4518P/F 
TC74HC4520P/F 


A A TE Ia a EE ET TET ES IS a a a EE Io EE a aE a, 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 














CLEAR 
CLOCK 
Vou 
Qn bat 50% 7 
IeC(Opr. ) TEST CIRCUIT 





* : INPUT WAVEFORM IS THE SAMI! Ab 
THAT IN CASH OF SWITCHING 


CLOCK CHARACTERISTCS TEST. 


OTHER OUTPUTS 


INPUTS 
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—1C74HC4538P/F 


TC74HC4538P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


The TC74HC4538 is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon 
gate C*MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs. 
One is A INPUT (Positive-edge input), another is B INPUT (Negative-edge input). These 
inputs are valid for slow rising/falling signal (t;=t¢=1 sec). Because of schmitt- 
trigger input function. After triggering, Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "L'' level CD 
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is ef- 
fective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capacitor Cx ...... no limitation 

External resistor Rx ...... Voc = 2.0V from 5kQ to 1MQ 

Vcc 2 3.0V from 1k2 to 1M2 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 
* High Speed ....eeeeeeeeeees tpg=2/nS(Typ.) at Vcc=5V 
- Low Power Dissipation ........ 
Standby State Ic¢c=4pA(Max.) at Ta=25°C 
Active State Icc=200pA(Typ. ) at Vcc=5V 
* Output Drive Capability ............. 10 LSTTL Loads 
Ion |=IoL=4mA (Min. ) 
+ Wide Output Pulse Width Range ..... ty(OUT)=120ns »v 
60s over at Vcc=4.5V 





+ Symmetrical Output Impedance .... 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE MFP16(F16GC-P) 
| Voc SSS 


Supply Voltage Range -0.5.7 
is : PIN ASSIGNMENT 





< 
































DC Input Voltage VIN “029 WV CCFO <3 V 

DC Output Voltage VOUT -0.5. Vect0.5 V 

Input Diode Current Lik | 

Output Diode Current Tox 

DC Output Current Tout 

DC Vec/Ground Current Icc 

Power Dissipation Pp 500(DIP) * 
180(MFP) 

Storage Temperature Tstg -~65 %150 

Lead Temperature 10sec | IL 300 





* 500mW in the range of Ta=-40°C%65°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied (TOP VIEW) 
until 300mW. 
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TRUTH TABLE 


INPUTS OUTPUTS 





TC74HC4538P/F 








NOTE 


X : DON'T CARE 





7 





INHIBIT 











INE Bt 














L 
x 


OOP P UE ENABLE. 
INHIBIT 






BLOCK DIAGRAM 


Note (1) 
(2) 





Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 
External diode Dx (CRAMPING DIODE) 


External capacitor is charged to Vcc level in the state of waiting, 
i.e. in no trigger state. Supply voltage is turned off then Cx is dis- 
charged mainly through internal (parasitic) diode. See figure. 
If Cx is sufficiently large and Vcc falls down rapidly, there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and Vcc falls down slowly, the 
rushing current is automatically limited and avoid the damaging of IC. 
The maximum value of forward current of parasitic diode is +20mA. 
In the case of large Cx, limitation of falling down time of voltage supply 


is as follows 


(Vcc - 0.7) + Cx/20mA 


t¢ is the time from voltage supply turning off to level of ) 
voltage supply becoming 0.4 Vcc. 


In the case of "system is not satisfy the above condition", external 
CRAMPING DIODE is needed for protecting IC from rushing current, 
see figure. 
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TC74HC4538P/F 





SYSTEM DIAGRAM 





TIMING CHART 











| twour tg 
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TC74HC4538P/F 


FUCNTIONAL DESCRIPTION 


(1) 


(2) 


(3) 


(4) 


Stand--by State 


External capacitor is fully charged to Vcc level in stand-by state. That 
means, before triggering, Op, Qn transistors (connected to T2 node) are in off 
state. 

Two comparator that relate to timing of pulse, and two reference voltage supplier 
stops their operations. The total supply current is only leakage current. 


Trigger operation 


Trigger is effective in following two cases. Under the condition A INPUT is 
"TL" level and B INPUT have falling down signal. Under the condition B INPUT is 
"H' level and A INPUT has rising up signal. 
After trigger effective, comparator of Cl and C2 start operating, and Qn tran- 
sistor is turned on. Then the charge of external capacitor discharges through 
Qn transistor. The voltage level of T2 node becomes lower. If voltage level 
of T2 falls to the internal reference voltage VrefL, output of comparator Cl 
becomes "L". That means flip-flop is reseted and Qn transistor turns off. At 
that moment Cl stops but C2 continues its operating. 


After turning off of Qn transistor, the voltage of T2 starts rising with the 
time constant of external capacitor Cx and resistor Rx. 


By triggering, output Q becomes "H" level, after some delay time of internal F/F 
and gate. It keeps "H' level even in the voltage level of T2 changed from falling 
to rising. When it reaches to the internal reference voltage VrefH, output of 
comparator C2 becomes "L" level and Q output becomes "L" and comparator C2 stops 
its operations. 

That means, after triggering the voltage level of T2 becomes VrefH, IC keeps its 
MONO STABLE STATE. 

In the case Cx:Rx are large enough and it could be ignored the discharge time 

of capacitor and delay in IC, the width of output pulse tw(OUT) is as follows. 


tw(OQUT) = 90.72 Cx Rx 


Re-trigger operation 


In the case another new trigger in MONO STABLE STATE, the trigger is effec- 
tive, if IC is in the condition charging capacitor. And the voltage level of 
T2 falls down to VrefL level again. So that output Q keeps "H" level when next 
trigger comes in shorter time period than designed period by Cx Rx. In the case 
2nd trigger is very close to privious trigger, trigger is not effective, if 2nd 
trigger comes in the discharge cycle. The minimum time for effective 2nd trigger 
trr(Min.) depends on Vcc and Cx. 


Reset operation 


CD is normally "H". If CD is "L", trigger is not effective because of Q 
output becomes "L'' and trigger control F/F is reseted. And also transistor Qp 
is turns on and Cx is charged rapidly to Vcc level. 

This means if CD input becomes "L", IC becomes waiting state both in operating 
and non-operating state. 
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TC74HC4538P/F 


INPUT and QUTPUT 


RECOMMENDED OPERATING CONDITIONS FOQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 
Input Voltage VIN 














Vod_ V, 


INPUT 












(CD Only) 
External (Vcc=2.0V) Rx 5K v 1M 9 
Resistor (Vcc2Z3.0V) 1K v 1M 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL| TEST CONDITION | Tar2sec Ta 4085 °C 


High-Level 
VIH 
co 
a 





GND GND 














or 








Low-Level 
Input Voltage 


coe Ge. 


High-Level 
Output Voltage 


& NS 


Input Voltage 
VIN= 


OV 


(Q, Q Output) 


V V 
TH OF VEL T =-4mA 
2 


> 
Dn 
ae 


2.0 O30") ea. ~ 0.1 

Low-Level Top =2Z0uA Gs 0.0 O.1 - Oe 
Output Voltage Vo. | VIN=Vin 6.0 0.0 |0O.1 - O.1 
Ipp=5-2mA 16.0 ace 


© 
= 
(ee) 
© 
NO 
ON OO 
© 


Input Leakage 

R/C Terminal 

Off-State Vin=Voc or GND 
Current 

Quiescent VeweV ND 
Supply Current IN=¥CC OF 


— lin 
Tin 
Icc 
Active-State * Icc! Vin=Vcc or GND 
R/Cext=0.5Vcc 






Oo © 
> ° 
Nor © 
i + 
Ooo NN oO e 
° e © » 
OD Wo on 
I+ 
Ooo KF (ni 
e » On 
of CO © 
Be & Cc qs 
> > 






Supply Current 


Nf NH 
om © 
athe | oe Fe fee | | 





*: per circuit 
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TC74HC4538P/F 


AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty ;=t¢=6ns) 


Ta=25°C Ta=-4085°C 


Output Transition Time 



















Propagation Delay Time 


(A, B % Q; Q) 








Propagation Delay Time 


(CD 7 Q, Q) 





DHE NID & NH Sail te: 


Wat be 
© 





















CO1ronmo;o MN © OuOo 







Cx=100pF 
Rx= LOKQ 

Cx=10O00pF 
Rx= 10k 










Output Pulse Width 




















Output Pulse Width 
Error Between Circuits |AtyOUT 
(In same Package) 


Minimum Trigger 
Pulse Width 

















Minimum Clear Pulse 
Width 














Minimum Retrigger Time 











Cx=0 e Oly 
Rx=1LkQ 





Minimum Clear Removal 


Time 





Input Capacitance 





Power Dissipation 
Capacitance (1) 


Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 


Icc(opr- )=Cpp: Vcc: finticc':Duty/100+I¢¢c/2 (per monostable) 
(Icc': Active Supply Current) 
(Duty: 4%) 
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TC74HC4538P/F 





OUTPUT PULSE WIDTH CONSTANT,K-SUPPLY VOLTAGE Icc(opr.) TEST WAVEFORM 









(TYPICAL) 





* > INPUT WAVEFORM IS THE SAME AS THAT IN CASE | 
OF SWITCHING CHARACTERISTICS TEST. 


OUTPUT PULSE WIDTH CONSTANT K 








6ns 


/ 390% 
0% 


4 6ns 6ns 


oR F aM 
a 50% 5 0% 
trLy ht aan twOUl + ty. 


7 90% 


10% 
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TC74HC4538P/F 


trr - Vcc CHARACTERISTICS (TYP. ) 


twOUT - Cx CHARACTERISTICS (TYP. ) 





100pF 




















1000pF 








Cx 


























iy fT | 
TIN; fd 



























































5 Leased 
NY ae om: 
A H 





























Pe 




































































eee Gee 

















(s7) LnO“1 HLGIM BSTNd Ladino 


SUPPLY VOLTAGE Vag (V) 


EXTERNAL CAPACITOR Cy (pF) 
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~ 7074HC4543P/F— 


TC74HC4543P/F BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER 














The TC74HC4543 is a high speed CMOS BCD-TO-7 SEGMENT DECODER WITH LCD DRIVER 
fabricated with silicon gate C*MOS technology. It achieves the high speed latch and 
decode operation twenty times as fast as the standard CMOS’4511B while maintaining the | 
CMOS low power dissipation. This device consists of BCD-TO-7 segment decoder with a 
BCD input latch and a 7-segment driver for the liquid crystal display (LCD). When any 
illegal BCD input signal is applied or BI input is held high, the display is blanked. 
In case of driving LCD, a common square wave signal should be applied not only to the 
PH input of this device but also to the electrically common backplane of the display. 
For other types of readouts, such as light-emitting diode (LED), some additional 
drivers, such as transistor array is required. All inputs are equipped with protectio 
circuits against static discharge or transient excess voltage. 



















JFEATURES: 
* Tio SpGCd vac eae gabee neste elbows ear t,=8ns(Typ.) at Vec=5V 






- Low Power Dissipation ....... Tcc=4uA(Max.) at Ta=25°C 






- High Noise Immunity .......... VNTH=VNIL=28% Vcc (Min. ) 






* Output. Drive Capability si¢ccewteeeuaes 10 LSTTL Loads 
Tow |=ToL=4mA (Min. ) 









* Symmetrical Output Impedance ...... 






* Balanced Propagation Delays ........c ee ecees tpLHStpHL 





1 





* Wide Operating Voltage Range ........ VeC(opr.)=2V V 6V DIP16(3D164~P) 






Pin and Function Compatible with 4543B 







16 


a} 
MFP16(F16GC-P) 





n 4 We Pgh anon F 9 5. 7 
puppy volitaZe Nali¢c VCC Verdc / 








PIN ASSIGNMENT 





























DC Input Voltage VIN -0.5 ~% Vect0.5 V 

DC Output Voltage VOUT -0.5% Vect0.5 V 
Input Diode Current IIK £20 mA 
Output Diode Current Tox +20 
DC Output Current lout 
DC Vcc/Ground Current Icc + 
Power Dissipation Pp OS 

180 (MFP) 

Storage Temperature Tstg -65 ¥ 150 | 
Lead Temperature 10sec TL 





* 500mW in the range of Ta=-40° 165°C and from Ta=65°C 
up to 85°C derating factor of -l0mW/°C shall be applied 
until 300mW. 


( TOP VIEW ) 
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TC74HC4543P/F 


LOGIC DIAGRAM 
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TC74HC4543P/F 


TRUTH TABLE 


ENPUTS 
a8) 


L 





DISPLAY 


O 









ele 
a tH 
hd 
|e 
ray) 

jo) 

Gq 

ae) 

td 

Plea 

WW 

Pele mle oP ef ee oe Bi Plo} em 


le 
EA 















































He Pep Et et te cee et et ht 


|. mm mi_m me & & 
mele ror er, ee FF ee & 


moot e eft mo om mle ee el sX]o 
Mle rye elm ee BP we] ee ee ei ed] 
Koel wii mm ele ee 
Reel wl ee we] oe et Bele 
Be eli mlm me me ml ee we my eto 
Celi mle wm ee] eee eel 
Pele ele we oe ei et Pe wletA 
roel mle te et ele es eb HPI edo 


i 
eo 
aa 
my 


Ptod ope elit er me ele oe et el a] 


“| 
2 
x 
as) 












INVERSE OF ABOVE 
OUTPUT LEVEL 


DISPLAY AS 
ABOVE 
X : DON’? CARE 
{ : SAME AS ABOVE COMBINATIONS 
+t? ° DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD="H" 


DISPLAY MODE 





AG 


GMENT 


DISPLAY 


INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS 7 EQUIVALENT CIRCUIT 


PARAMETER SYMBOL LIMIT 
Vcc 


Supply Voltage 26 
VIN 
















Input Voltage 








Output Voltage 





Operating Temperature 











Input Rise and Fall Time 
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TC 74HC4543P/F 


DC ELECTRICAL CHARACTERISTICS 


La=25. Ta=-40185°C 
q UNIT 
eee ee ee 
Ty _ _ = 


| High-Level 2.0 > : 


oe) wale) - - iio ~ 
Input Voltage , 





5 
Low-Level 


Input Voltage 





Ls6 








+ 


Toq=-20uA ‘ , : _ 


High-Level 


Output Voltage — 
Ioyq=—-4mA 


Ioy=-5- 2mA 


_+-__ 











Tar =20uA 
Low-Level OL 


Output Voltage 





Io, =4mA 
To, =). 2mA 








Input Leakage 


ere Vin=Vec or GND 








Quiescent 


ViIn=V GND 
Supply Current INT "CC OF 





AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT t,=t ¢=6ns) 


Output Transition Time 








Propagation Delay Time 


BCD - OUT 











2 

4.5 
6.0 
20 
4.5 
6.0 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 
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—TC74HC4543P/F 





AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER SYMBOL | TEST CONDITION 
Minimum Pulse Width 
w(H) 
(LD) 


t 
Minimum Set-up Time C 
Minimum Hold Time C 


Ei 
| 





HD BPO] DD LF PD 
Om oTln 





oO FN 
© 


S 
h 
Input Capacitance CIN 


Power Dissipation 
Capacitance 


Note(1) Cpp is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 








Tec(opr 2) ~ CPD * VCG.*- LIN Flee 


SWITCHING CHARACTERISTICS TEST WAVEFORM 





TC 74HC4543P/F 





Icc(opr.) TEST CIRCUIT 


* INPUT WAVEFORM IS THE SAME AS 


THAT IN CASE OF SWITCHING 
CHARACTERISTICS THST. 
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TC74HCT7007AP/AF 


HEX BUFFER 





The TC74HCT7007A is a high speed CMOS BUFFER 
fabricated with silicon gate C°MOS technology. 
It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 

voltage levels. 

The internal circuit is composed of 4 stages including a 
buffer output, which provides high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 




















DIP14 (3D14A—P) 
14 


1 
MFP14 (F14GB—P) 





FEATURES: 
© High Speed s+++e+rsessesteeeeseeeeeeees toy =Lins(Typ.)at Voc=5V 
¢ Low Power Dissipation -+++++++++* Icc=l uw A(Max. at Ta=25°C 
* Compatible with TTL outputs::::*: Vin=2V (Min.) 

Vi, =0.8V (Max.) » 


PIN ASSIGNMENT 


¢ Wide Interfacing ability:-------- LSTTL,NMOS,CMOS 
° Output Drive Capability -++++++++ 10 LSTTL Loads 

¢ Symmetrical Output Impedance =: | Igy | =Iq,, =4mA(Min. ) 
¢ Balanced Propagation Delays ---:-: tou to 


¢ Pin and Function Compatible with 74LS07 





(TOP VIEW) 
i a Dm a le Oe Se A | 
IEC LOGIC SYMBOL TRUTH TABLE 


Cpt 
H | H 
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——_——$F. $C ACT 7007 AP/AF 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER 
Supply Voltage Range 


SYMBOL 


Vibe | 





DC Input Voltage 








DC Output Voltage 





Input Diode Current 


26 


—() 5 ~Vec sc Oo _ 








Output Diode Current 





DC Output Current 


i) 











DC Ve-/Ground Current 











eh sere) et 
O1 |] BO 
| al 





Power Dissipation 





900( DIP )*/180(MFP) 








Storage Temperature 


85 ~150 








Lead Temperature 10sec 








300 


RECOMMENDED OPERATING CONDITIONS 

















PARAMETER SYMBOL VALUE 
Supply Voltage Vcc Ab 525 
Input Voltage I vin | 0~Voc 
Output Voltage Vout Q~ ViGc 
Operating Temperature | Topr ~40~85 
Input Rise and Fall Time tr, tf 0~500 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER = |SYMBOL 


High-Level 
Input Voltage 


TEST CONDITION 








UNIT 
V 


Sidi< 


ns 


Ta=25'C 


*500mW in the range of Ta= 
—40°C~ 65°C, From Ta=65°C 
to 85°C a derating factor of 
—10mW/°C shall be applied 
until 300m W. 





Cc Ta=—40~85°C| aa 
MIN. | TYP. IMAX.| MIN. MAX. 





Low-Level 
Input Voltage 




















High-Level 
Output Voltage 





VIN 
Vin 





Low-Level 
Output Voltage 


VIN 


| Vi 


= Iou= ~20uUA 














orVin [I= —4 “A 
— 

= Io. =20 wA 

orVi, |IoL=4 wA 














Input Leakage Current 





v 





v 


le ea. 





H=Vy, orGND |! 











1H = Vi, or GND 








Quiescent Supply 
Current 





PER INPUT: Vx =0. 5Vor2. 4V 
OTHER INPUT: Voc orGND 
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TC74HCT7007AP/AF 


AC ELECTRICAL CHARACTERISTICS (C, =15pF,Vec=5V, fae) 


PARAMETER SYMBOL TEST CONDITION eae UNIT 


Output Transition Time 





Propagation Delay Time 


Ta=25°C lad) 285°C 
PARAMETER SYMBOL; TEST CONDITION UNIT 


Output Transition Time 








Propagation Delay Time 


Input Capacitance —— 


Power Dissipation Capacitance 








Note(1) Cpp 1s defined as . aa of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 
Icc opp pp* Vacefwtl qc /6(per Gate) 
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TC74HC7292P 
TC74HC7294P 





TC74HC7292P = =PROGRAMMABLE DIVIDER/TIMER 
TC74HC7294P =PROGRAMMABLE DIVIDER/TIMER 


The TC74HC7292 and TC74HC7294 are high speed CMOS PROGRAMMABLE DIVIDER/TIMER 
fabricated with silicon CMOS technology. 
They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
These devices are programmable frequency divider. Both types have two clock inputs, 
either one may be used for clock eating. (See the function table (1)). 
The TC74HC7292 can divide from 2% to 2°!, and the TC74HC7294 can divide from 22 to 2!5, 
Both types feature an active-low clear input to initialize the state of all flip-flops. 
To facilitate incoming inspection, test points are provided. (TP1, TP2 and TP3 on the 
74HC7292 and TP on the 74HC7294). 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 


feegape DOMH2 [7292] 
MAX” 60MHz [7294] 


¢- Low Power Dissipation ....seeeeeeeee I[ccH4uA(Max.) at Ta=25°C 


* Hick Speed “weaw ses ea haa eae eas (Typ.) at Voc=5V 


* High Noise Immunity ...........00++- VyrH=VnI7=28% Voc (Min. ) 
* Output Drive Capability ............ 10 LSTTL Loads 

- Summetrical Output Impedance ....... |Ipp/=Ig,=4mA(Min. ) 

* Balanced Propagation Delays ........ toLHst puL 

¢ Wide Operating Voltage Range........ Vec(Opr.)=2V © OV 

* Pin and Function Compatible with 74LS292/294 


PIN ASSIGNMENT 


TC?4HC7292 
TCV4HCVRK94 


DIP16(3D16A-—P) 


(TOP VIEW) (TOP VIEW) 
NC: NO CONNECTION 
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TC74HC7292P 





TC74HC7294P 











TRUTH TABLE 
CLEAR | CLOCKi CLOCK2 Q OUTPUT MODE 
L xX Cleared to L 


fet ee 
cae et ae Ee 
a aa sr a Oc 





ei 


Lead 
H 
+ NO Change 
H 


TC74HC7292 | 


PROGRAMMING FREQUENCY DIVISION 


























E DC B A] BINARY DECIMAL] BINARY DECIMAL| BINARY DECIMAL] BINARY DECIMAL 
Lb L L L| Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
iL Lb LL dH Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | 
L LLH OL 4 512 giv 131,072 2°4 16,777,216 
L L LH 4H 8 512 giv 131,072 16,777,216 
Li Hh LD 131,072 16,777,216 
L LH UL H 131,072 16,777,216 
L L HH L 131,072 16,777,216 
L Lb HH 4H 131,072 16,777,216 
1; 2 ote Te 3G 131,072 

1 He AES ae SH 131,072 

Toe Se ee 131,072 

i: H D- HH 131,072 

L HHL UL{ 2k 4,096}; 29 512] 2i% 131,072] 26 64 | 
L HH L H{ ais 8,192, 29 512 giv 131,072 26 64 
L HH H LI e2té 16,384 29 512 |Disabled Low 28 256 
L H H H H 21s 32,768 29 512 |Disahled Low 28 256! 
H LLL IL 65,536 | 
H LL L H 131,072 

'H L LH L 262,144 

H L LH H 524,288 

1H L HULL 1,048,576 | 

H LH L H 2,097,152 

H L HH L 4,194,304 

H LH H H 8,388,608 

H HLL UL 16,777,216 8 262,144 
H H LL 4H 33,554,432 | 8 | 262,144 
qo ee 67,108,864 1,048,576 | 
H H LH H 134,217,728 | 1,048,576 
H HHL L{ 2%8 268,435,456 32,768 4,194,304 
H HH L B| 229 536,870,912 | 32,768 | 4,194,304 | 
[H H H H LI] 2% 1073,741,824 131,072 16,777,216 | 
lH H H H H{| 2% 2147,483,648 | 131,072 16,777,216] 
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TC74HC7292P 
TC74HC7294P 





TRUTH TABLE 


‘TC74HC7294 


PROGRAMMING FREQUENCY DIVISION 
hes ni: aie: ee See 
BINARY DECIMAL BINARY DECIMAL 


Inhibit Inhibit Inhibit Inhibit 


o 
w 


oo ee © Oo O° od ond oo oo ok 


Inhibit Inhibit Inhibit Inhibit 
28 4 29 512 
23 8 29 512 
512 
512 
512 
Disabled Low 


C 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 


aot ee Go oe et Me Yr Pr tir rer 
se nl OS we oo °c ond © 





INPUT and OUTPUT 
ABSOLUTE MAXIMUM RATINGS EQUIVALENT CIRCUIT 


PARAMETER 
-O.5%.7 











DC Input Voltage —_ IN | 0: 5. VcctO.5 





DC Output Voltage | Vour | 0. Seo | 





Input Diode | Current 








Out put. Diode Current | louTPUT 





DC Output Current 





a 





650150 
Lead Temperature | “10sec” 300 








* 500mW in the range of Ta=-40°C% 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 
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TC74HC7292P 





TC74HC7294P 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER aa LIMIT UNIT 


Supply Voltage 





Input Voltage 





Output Voltage 


Operating Temperature 














1011000 (Vec=2.0V) 
Input Rise and Fall Time 0 500 (Vec=4.5V) 


0 400 (Vcc=6.0V) 





DC ELECTRICAL CHARACTERISTICS 










PARAMETER 


Ta=25°C Ta=-40185°C 
TEST CONDITION -+ UNIT 
s * e MAX. 
































waren | Oe Pe 
Input Voltage TH 6.0 4.3 = = 4.2 = 
teas) , 2-0 = = 0.5 = 0.5 
Input Voltage IL ee = ~ ae ~ ee 
; D204 29\| B20 a? || 126 = 
ee ee Toy=-20uA Le5 | teks ||| Bos is 4.4 = 
ene Ve : VIN=VIH 6.0] 5.9 | 6.0 = 5.9 a 
OH mas 
Output Voltage or Viz Ioy=—-4mA eS) ie TON ea. Ye 413); = 
Iog=—5. 2mA 6.0] 5.68] 5.80] - 5.63} - 
P20 0.0: |} <O.1 = 0.1 
. To, =20uA ae Os! 1 O44 as Oat 
Low-Level Vin=Vin OL 6.0 7 0.0 0.3 2 ot 
= : .( : : 
OL 
Output Voltage or Vy, To, =4mA a O17 -Os26) = 0<33 
Toy =5.2mA 60), -= 0.18] 0.26| - 0.33 
Input Leakage i _ _ : a 
Current se Ce ee (acer sake — 
Quiescent 


I Vin=V or GND 
Supply Current cc | IN" "CC 


ON 
2) 
J 
I 
an 
(7) 
> 
© 
© 
5 eel 
ne 
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AC ELECTRICAL CHARACTERISTICS 


(typ=te=6ns, Cy =50pF) 


- 30 75 _ 95 


TC74HC7292P 
TC74HC7294P 


Ta=25°C Ta=-40185°C 

















































































































Output Transition Time CTLH 2.0 
: 4.5 _ 8 15 - 19 
(@ 2: ee ee ee cee ee 
Output Transition Time | tTLH ie a pe 
(TP) tTHL 
6.0 ee ee, 
Propagation Delay Time | "pLH B="H" i a 500 
‘2 6 100 
* —C=—N=Tre"7 tt 
(CLOCK — Q) tpHL | A=C=D=E="L ‘| 6.0 56 | 85 
2s; 236 
Propagation Delay Time | tpLH Be"H" ‘ nee 
(CLOCK = Q) ses pnt tt 4.5 59 91 
a ee 6.0 50 | 77 
250) 224 425 
Propagation Delay Time 
ian Evo) tpHL AS 56 85 
6.0 48 72 
2% 204 0 
Propagation Delay Time : ; ° . ae 
Tech eae pHL ; 
CLEAR - eK 
: 9 6.0 43 66 
230 12 - 
Maximum Clock Frequency fyax 45 48 = 
6.0 56 - 
a 250 14 ~ 
Maximum Clock Frequency fyax 4.5 55 2 
6.0 65 - 
Minimum Pulse Width tw(H) 2.0 36 100 
4.5 9 20 
cae Ew(L) 6.0 8 | 17 
ree : Zé0 60 | 150 
Minimum Pulse Width ran 45 15 30 
ce 6.0 3. |. 96 
Minimum Pulse Width : is . a 
aah xy | “w(L) “5 3 
(CLEAR) as 15 30 
Minimum Removal Time 2.0 > 
(CLEAR “rem oe = : 
) 6.0 - 5 
Input Capacitance CIN 5 10 
Power Dissipation 74HC7292 22 - 
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TC74HC7292P 


I a a a 


TC74HC7294P 


Note(1): Cpp is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 


hereunder. 
Icc(Opr.)=Cpp - Voc fintIcc 
(2): * 3; for TC74HC7292 

**s for TC74HC7294 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TC74HC7292P 
TC74HC7294P 





Icc(Opr.) TEST CIRCUIT 


TC74HC7292 TC74HC7294 





* Input transition time is the same as that in case of switching 
characteristics test. 
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1. OUTLINE DRAWINGS 








DIP 14 PIN OUTLINE DRAWING (3D14A-P) Unit in mm 


19. 9MAX 7.620. 25 


+0. 1 


u 
0.50.15 _ 2.5440. 25 | 0.25 —9, 05 


1.40. 15 


Lead pitch is 2.54 and tolerance is £0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No.14 leads. 





DIP 16 PIN OUTLINE DRAWING (3D16A-—P) Unit in mm 
16 9 
| 8 


19. 9MAX 7.6220. 25 


> 4 
< 
= 
S 
is 
< 
= 
in 
N 


0.5250,:15 2. 5440. 25 
1.440. 15 


Lead pitch is 2.54 and tolerance is +0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No.16 leads. 
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DIP 20 PIN OUTLINE DRAWING (3D20A-P) — 


Unit in mm 








7. 6240. 25 
4 
< } 
S 
Qo 
w 
Ss / 
< / 
S i 
. H 
N 
2 +0.1 
| 0.25 —9. 05 


1.40.15 


Note) Lead pitch is 2.54 and tolerance is +0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 20 leads. 


DIP 24 PIN OUTLINE DRAWING(3D24A-P) 


Unit in mm 





30.0 MAX 7.6240, 25 





2.5MIN 5. OMAX 


.520, 15 2,540, 25 
1.440. 15 


ye 





Note) Lead pitch is 2.54 and tolerance is +0.25 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 24 leads. 
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MFP 14 PIN OUTLINE DRAWING (F14GB-P) Unit in mm 


10. 5MAX 


U 0. 430. 05 a 1. 27+0. 12 i 0.50. 25 


Note) Lead pitch is 1.27 and tolerance is + 0.12 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 14 leads. 





MFP 16 PIN OUTLINE DRAWING (F16GC-P) Unit in mm 
16 q 
~ 
<x 
= 
1 8 
8 
S 
Hh Ae 
oO 








1.27220.-12 





| 0. 43:40. 05 ze fy 050. 25% 


Note) Lead pitch is1.27 and tolerance is +0.12 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No.16 leads. 
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MFP 20 PIN OUTLINE DRAWING (F20GA-P) Unit in mm 
| 20 T 


<< 
<x 
= 
+ 
ws 





0. 15 





i! 0. 43-0. 05 i 0. 5£0. 25 


Note) Lead pitch is 1.27 and tolerance is + 0.12 against theoretical center of 
each lead that is obtained on the basis of No. 1 and No. 20 leads. 





1.270. 12 
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150mil BODY SOP 14PIN OUTLINE DRAWING (SOP14—P-225A) 


Unit in mm 


8.65+0.1* 


| {0,420.07 
0. 100) 


.2 


0.175=0.076 ! | 
1.55+0 
+0.1 
0.15 _ "95 
o 
~~ 
oO 
w 


Note) Dimensions denotes * arereference datums on the molded body and 
don’t include mold flash or protrusions. 
Mold flash or protrusion shall not exceed 0.15mm on any side. 





150mil BODY SOP 16PIN OUTLINE DRAWING (SOP16—P-—225A) Unit in mm 





NN to 
ome 
+, OO 
wo + | 
> LO 

too =; ae 

S o 

cn 

+ | 

uc> 

= 

os 


1 
aa 


0.7+0.3 
Note) Dimensions denotes « are reference datums on the molded body and 


don’t include mold flash or protrusions. 
Mold flash or protrusion shall not exceed 0.15mm on any side. 
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12, CROSS REFERENCE TABLE 








CROSS REFERENCE TABLE 































































































































TOSHIBA | MOTOROLA RCA SIGNETICS SEMeONBiocron | 
TCTAHCOOA | MC74HCo0 SN74HC00 CD74HC00 PC74HC00 MM74HC00 
TCTAHCTOOA CDI4HCTOO PCT4HCTO0 MM74HCT00 
TCTAHCOZA MC74HCo2 SNT4HC02 CDM4HC02 PCTAHCO2 MM74HC02 
TCTAHCTO2A CD74HCT02 PC74HCTO2 

TCTAHC03A MC74H003 | SN74HC03 CD74HC03 PCT4HC03 MM74H003 
TCTAHCO4A MC74HC04 SN74HC04 CD74HC04 PCT4HCO04 MM74HC04 
TCTAHCUO4A MCT4HCU0 SN74HCU04 CDM4HCU0 PCT4HCUO4 MM74HCU04 
TCTAHCTOLA MC74HCTO04 CDM4HCT04 PCT4HCT04 MM74HCT04 
TCTAHCO5 A MC74HC05 SNT4HC05 
TCTAHCO7A 
TCTAHCO8A Mc7aHcos ——_—+‘| SN74HC08 CD74HC08 “| PCMHCOB | MMT4HC08 
TCTAHCTOBA CDM4HCT0B PCT4HCTO 
TCTAHCO9A SNT4HC09 
TCTAHC1OA MCT4HC10 SN74HC10 CDM4HC10 PCT4HC10 MM74HC10 
TC74HC1IA MC74HCl1 SN74HCl1 CD74HC11 PC74HC11 MM74HCI11 
TCT4HCI4A MCT4HCI4 SNT4HCM4 CDM4HC PCT4HC1M MM74HC14 
TCTAHC20A MCT4HC20 SNT4HC20 CD4HC20 PCT4HC20 MM74HC20 
TC74HC21 A SNT4HC21 CD74HC21 PCT4HC2 
TCTAHC27A MCT4HC27 SNT4HC27 CD74HC27 PCT4HC27 MM74HC27 
TCTMHC30A MCT4HC30 SNT4HC30 CD4HC30 PCT4HC30 MM74HC30 
TCT4HC32A MCTAHC32 SN74HC32 CD74HC32 PCT4HC32 MM74HC32 
TCT4HCT32A CDMHCT32 PCM4HCT32 
TCTAHC42A MCTAHC42 SNT4HC42 CDMHC42 PCT4HC42 MM74HC42 
TCTAHCSLA MCT4HCS51 SNT4HCS1 MM74HC51 
TCTAHCT3A MCT4HC73 7 SNT4HC7B CDMHC? PCT4HC73 MM74HC73 
TCUHCTA MCT4HC7A SN74HC7A CD4HC74 PCT4HCTA MM74HC74 
TCT4HCTI4A CDMHCT14 PCT4HCT74 MM74HCT74 
TCT4HCT5A MC74HC75 SN74HC75 CDMHC75 PCT4HC75 MM74HC75 
TCTAHCT6A MCT4HC76 SNT4HC76 MM74HCT6 
TCTAHCITA SNT4HCTI 
TCT4HC85A MC74HC85 SN74HC85 CD74HC85 | PCT4HC85 | MM74HC85 ] 
TC7AHC86A MCT4HC86 SNT4HC86 CDT4HC86 PCTAHC86 MM74HC86 
TCTAHCTS6A CDMHCTS6 PCTAHCTS6 
TCTAHCIO7A MC74HC107 SN74HC107 CDMHC107 PCT4HC107 MM74HC107 
TCTAHCIO9A MC74HC109 SNT4HC109 CDMHCI09 | PCTAHC109 MM74HC109 
TCTAHCLI2A MCT4HC112 SNT4HC112 CDM4HC112 PCT4HC112 MM74HC112 
TCTAHCII3A MCTAHC113 SNT4HC113 MM74HC113 
TCTAHC123 CDMHC123 PCT4HC123 
TCT4HC123A MCT4HC123A MM74HC123A 
TCTAHC125A MC74HC125 SNT4HC125 CDMHCI5 | PCTAHIC 125 MM74HC125 
TCTHC126A MC74HC126 SN74HC126 CDT4HC126 PCT4HC126 | MM74HIC126 
TCT4HCI31 A 
TCT4HC132A MC74HC132 CDMHC132 PCT4HC132 MM74HC132 
TCTAHC133 A MCT4HC133 SNT4HC133 MM74HC133 
TCTAHCI37A MC74HC137 SNT4HC137 CDM4HC137 PCT4HC137 MM74HC137 
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CROSS REFERENCE TABLE 






























































TOSHIBA MOTOROLA TI RCA i. SIGNETICS 
TCT4HCTI37A SN74HCT137 CD74HCT137 PC74HCT137 
TCT4HC138A MC74HC138 SN74HC138 CD74HC138 PCT4HC138 MM14HC138 
TCUM4HCT138A SNU4HCT138 CDM4HCT138 PCT4HCT138 MM74HCT138 
TCTAHC139A MC74HC139 SN74HC139 CD74HC139 PCTM4HC139 MM74HC139 
TCUHCT139A CDM4HCT139 PCTM4HCT139 
TCUHCUTA MC74HC147 SN74HC147 CD74HCM7 PC74HC147 MMT4HCM7 
TCMHCM8A SN74HC148 
TCUHCIS1A MC74HC151 SN74HCI51 CD74HC151 PCT4HC151 MMM4HC151 
TCT4HC13A. MC74HC153 SN74HC153 CD74HC153 PCT4HC153 MM74HC153 
TCM4HC14A MC74HC154 SN74HC154 CD74HC154 PCT4HC154 MM74HC154 
TCT4HC155A MM74HC155 
TC74HC157A MC74HC157 SN74HC157 CD74HC157 PC74HC157 MM74HC197 
TCM4HCTISTA CDMHCT157 PCT4HCT157 MM@4HCT157 
TC74HC158A MC74HC158 SN74HC158 CD74HC158 | PCT4HC158 MMT4HC158 
TC74HCT158A he CD74HCT158 | PC74HCT158 MM74HCT158 
| TC4HC160A T MOTAHCie0 ~ | SN74HC160 CD74HC160 PC74HC160 : MM74HC160 
TCT4HCI61A MCT4HC161 SN74HCI61 CD74HC161 PCT4HCI61 MM?4HC161 
TCTM4HC162A MC14HC162 SN74HC162 CDU4HC162 PCT4HC162 MM74HC162 
TCHHCI163A MCTAHC163 SN74HC163 CD74HC163 PCT4HC163 MM74HC163 
TCT4HCI64A MC74HC164 SN74HC164 CDM4HC164 PCT4HC164 _| MM74HC164 
TCT4HCTIG4A | CDM4HCT164 PCT4HCTI164 MM74HCT164 
TCT4HCI165A MC74HC165 | SN74HC165 CD74HC165 PCT4HC165 MM74HC165 
TCT4HC166A MCT4HC166 SN74HC166 CD74HC166 PCT4HC166 
TCMHCII3A MC14HC173 SN74HC173 CDM4HC173 PCT4HC173 MM74HC173 
TCHHCIT4A MC74HC174 SN74HC174 CD74HC174 PCT4HC114 MM74HC174 
TCT4HCTIT4A CDM4HCT174 PCT4HCT174 
TCT4HCII5A MC74HC175 SN74HC175 CDM4HC175 PCTAHC175 MM74HC175 
TCT4HCI81A MC14HC181 CD74HC181 PCT4HC181 MM74HC181 
TCT4HC182A MC74HC182 CD74HC182 PCT4HC182 MM74HC182 
TCT4HC190A MC74HC190 SN74HC190 CD74HC190 PC74HC190 MM74HC190 
| TCT4HCI91A MC74HC191 | SN74HC191 CD74HC191 PC74HC191 MM74HC191 
TCHHCI92A MC14HC192 SNT4HC192 CD74HC192 PCT4HC192 MM74HC192 
TC74HC193A MC74HC193 SN74HC193 CD74HC193 PC74HC193 MM74HC193 
TCT4HC194A MCT4HC194 SN74HC194 CD74HC194 PCT4HC194 MM74HC194 
TCTAHC195A MCT4HC195 SN74HC195 CDM4HC195 PCT4HC195 MM74HC195 
TCU4HC221 CDM4HC221 PCTAHC221 
TCT4HC221 A MCT4HC221 A MM74HC221A 
TCTAHC237A MC74HC237 SN74HC237 CD74HC237 PC74HC237 MM74HC237 
TCT4HC238A SN74HC238 CD74HC238 PCTAHC238 MM74HC238 
TCT4HC240A MC74HC240 SN74HC240 CD7M4HC240 PCTAHC240 MM74HC240 
TCT4HCT240A MCT4HCT 240 SN74HCT240 CDM4HCT 240 PCT4HCT240 MM74HCT 240 
TCT4HC241A MC74HC241 SN74HC241 CD4HC241 PCT4HC241 MM14HC241 
TCT4HCT241A MCM4HCT241 SN74HCT241 CD74HCT241 | PCMHCT241 MM74HCT241 
TCHHC242A MC14HC242 SNT4HC249 CDM4HC242 PCT4HC242 MM74HC242 
| rcuicassa | McunCos SN74HC243 CD74HC243 PCT4HC243 MM74HC243 
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CROSS REFERENCE TABLE 

































































TOSHIBA | MOTOROLA I TI RCA SIGNETICS ea cian 
TCT4HC244A MC74HC244 SN74HC244 CD74HC244 PC74HC244 MM74HC244 | 
TCHMHCT24A MC74HCT 244 SN74HCT 244 CD74HCT244 PCTAHCT244 MM74HCT 244 
TCT4HC245A MC74HC245 SN74HC245 CDT4HC245 PCTHC245 MM74HC245 
TCT4HCT25A MCT4HCT 245 SNT4HCT 245 CDT4HCT245 PCTAHCT245 MM74HCT 245 
TCT4HC251A MC74HC251 SN74HC251 CD74HC251 PCT4HC251 MM74HC251 
TCT4HC253A MC74HC253 SN74HC253 CD74HC253 PCT4HC253 MM74HC253 
TCT4HC257A MC74HC257 SN74HC257 CD74HC257 PCT4HC257 MM74HC257 
TCT4HCT257A CD74HCT 257 PC74HCT257 MM74HCT 257 
TCT4HC258A SN74HC258 CD74HC258 PCT4HC258 

TCTAHCT258A CDT4HCT258 PCT4HCT258 

TCT4HC259A MC74HC259 SN74HC259 CD74HC259 | PCT4HC259 MM74HC259 
TC74HC266A MC74HC266 SN74HC266 MM74HC266 
TCT4HC273A MC74HC273 SN74HC273 CD74HC273 PCTAHC273 MM74HC273 
TCT4HCT273A CD74HCT273 PCMHCT213 MM74HCT273 
TCT4HC279A 

TCT4HC280A MCT4HC280 ‘| SN74HC280 CD74HC280 PCT4HC280 MM74HC280 
TCT4HC283A MC74HC283 CD74HC283 PCT4HC283 MM74HC283 
TCTAHC298A MC74E1C298 SN74HC298 MM74HC298 
TCT4HC299A MC74HC299 CD74HC299 PCT4HC299 MM74HC299 
TC74HC323A MM74HC323 
TCT4HC352A SN74HC352 

TCT4HC353A SN74HC353 

TC74HC354A MC74HC354 SN74HC354 CDT4HC354 PCT4HC354 MM74H C354 
TCT4HC356A MC74HC356 SN74HC356 CD74HC356 PCT4HC356 MM7411C356 
TC74HC365A MC74HC365 SN74HC365 CD74HC365 PCTAHC365 MM74HC365 
TC74HC366A MC74HC366 SN74HC366 CD74HC366 PC74HC366 MM74HC366 
TCTAHC367A MC74HC367 SN74HC367 CD74HC367 PC74HC367 MM74HC367 
TCTAHC368A MC74HC368 SN74HC368 CD74HC368 PCT4HC368 MM74HC368 
TCHHC373A MC74HC373 SN74HC373 CD74HC373 PCT4HC373 MM74HC373 
| romacrarsn MC74HCT373 SN74HCT373 CD74HCT373 PCT4HCT373 MMT4HCT373 
TCTAHC374A MCT4HC374 SN74HC374 CD74HC374 PC74HC374 MM74HC374 
TCHMHCT374A MCT4HCT374 SNT4HCT374 CDMHCT374 PCTAHCT374 MM74HCT374 
TCT4HC375A SN74HC375 

TCT4HC377A SN74HC377 CD74HC377 PC74HC377 

TCT4HC386A SN74HC386 

TC74HC390A MC74HC390 SN74HC390 CD74HC390 PC7AHC390 MM74HC390 
TC74HC393A MC74HC393 SN74HC393 CD74HC393 PCT4HC393 MM74HC393 
TCT4HC423 CD74HC423 PCT4HC423 

TCH4HC423A MM74HC423A 
TCT4HC533A MC74HC533 SN74HC533 CD74HC533 PCT4HC533 MM74HC533 
TCT4HCT533A MC74HCT533 SN74HCT533 CD74HCT533 PCT4HCTS33 MM74HCT533 
TCT4HC534A MC74HC534 SN74HC534 CD74HC534 PCT4HC534 MM74HC534 
TCMHCTS34A MC74HCT534 SN74HCT534 CD74HCT534 PCT4HCTS34 MM74HCT534 
TCT4HC540A MC74HC540 SN74HC540 CD74HC540 PC74HC540 MM74HC540 
TCTAHCTS40A MC74HCT540 SN74HCT540 CD74HCT540 PCTAHCTS40 MM74HCT540 
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CROSS REFERENCE TABLE 

















NATIONAL 
TOSHIBA MOTOROLA i SIGNETICS SEMICONDUCTOR 
TCT4HC541A MC74HC541 SN74HC541 CD74HC541 PC74HC541 MM74HC541 
















































TCT4HCTS41A MCT4HCT541 SN74HCT541 CD74HCT541 PC74HCT541 MM74HCT541 
TC74HC563A MC74HC563 SN74HC563 CD74HC563 PC74HC563 MM74HC563 
TC74HCT563A SN74HCT563 CD74HCT563 PCT4HCT563 MM74HCT963 








TC74HC564A 
TC74HCTS64A 


MC74HC564 SN74HC564 


SN74HCT9564 


CD74HC564 
CD74HCT564 


PC74HC564 MM74HC64 
PC7T4HCT964 MM74HCT564 



















TC74HC573A MC74HC573 SN74HC573 CD74HC573 PC74HC973 MM74HC578 
TC74HCTS73A SN74HCT573 CD74HCT9573 PC74HCT973 MM74HCT573 
TC74HC574 MC74HC574 SN74HC574 CD74HC574 PC74HC574 MM74HC574 
















TC74HCT574 SN74HCT974 CD74HCT574 PC7AHCT574 MM74HCT574 





























TCT4HCS90A MM74HC590 
TC74HC592A MM74HC592 
TC74HC593A MM74HC393 
TC74HC595A MC7T4HC595 MM74HC595 
TC74HC597A MC74HC597 CD74HC597 PC74HC597 MM74HC597 
















TC7T4HC620A MC74HC620 SN74HC620 


















TC74HC628A MC74HC623 SN74HC623 
TCT4HC640A MC74HC640 SN7T4HC640 CD74HC640 PC74HC640 MM74HC640 
TC74HCT640A MC74HCT640 SN74HCT640 CD74HCT640 PC7T4HCT640 MM74HCT640 


TC74HC648A MC74H C643 SN74HC643 CD74HC643 PC74HC643 MM74HC643 




























TC74HCT643A MC74HCT643 SN74HCT643 CD74HCT643 PC7T4HCT643 MM74HCT643 
TCT4HC646A MC74HC646 SN74HC646 CD74HC646 PC74HC646 MM74HC646 
TC74HCT646A MC74HCT646 SN74HCT646 CD74HCT646 PC7T4HCT646 

TC74HC648A MC74HC648 SN74HC648 CD74HC648 PC74HC648 MM74HC648 
TC74HCT648A SN74HCT648 CD74HCT648 PC7T4HCT648 

TC74HC651A MC74HC651 SN74HC651 

TC74HCT651A SN74HCT651 

TC74HC652A MC74HC652 SN74HC652 

TC74HCT652A SN74HCT652 

TC74HC670A MC74HC670 CD74HC670 PC74HC670 

TC74HC688A MC74HC688 SN74HC688 CD74HC688 PC74HC688 MM74HC668 
TC74HCT688A CD74HCT688 PC74HCT688 MM74HCT688 
TCT4HC690A 





TC7T4HC691A 
TC74HC692A 
TC7T4HC693A 
TC74HC696A 
TC74HC697A 


TC74HC698A 
TC74HC699A 


TC74HC4002A MC74HC4002 SN74HC4002 CD74HC4002 PC74HC4002 MM74HC4002 
TC74HC4016A MC74HC4016 CD74HC4016 PC74HC4016 MM74HC4016 
TC74HC4017A MC74HC4017 SN74HC4017 CD74HC4017 PC74HC4017 MM74HC4017 
TC74HC4020A MC74HC4020 SN74HC4020 CD74HC4020 PC74HC4020 MM74HC4020 
TC74HC4022A | SN74HC4022 
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CROSS REFERENCE TABLE 




















































































TOSHIBA { MOTOROLA Tl RCA SIGNETICS 
TCT4HC4024A MC74HC4024 SN74HC4024 CD74HC4024 PCT4HC4024 MM74HC4024 
TCT4HC4028A 
TCT4HC4040A MC74HC4040 SN74HC4040 CD74HC4040 PCT4HC4040 MM74HC4040 
TCT4HC4049A MC74HC4049 CD74HC4049 PCT4HC4049 MM74HC4049 
TCT4HC4050A MC74HC4050 CD74HC4050 PCTAHC4050 MM74HC4050 
TCT4HC4051A MC74HC4051 CD74HC4051 PCT4HC4051 MM74HC4051 
TCTHC4052A MC74HC4052 CD74HC4052 PCT4HC4052 MM74HC4052 
TCT4HC4053A MC74HC4053 CD14HC4053 PCT4HC4053 MM74HC4053 
TC74HC4060A MC74HC4060 SN74HC4060 CD74HC4060 PCT4HC4060 MM74HC4060 


TC7T4HC4066A 
TCT4HC4072A 
TC74HC4075A MC74HC4075 SN74HC4075 
TCT4HC4078A MC74HC4078 SN74HC4078A 
TC74HC4094A 
TC74HC40102A 
TC74HC40103A 


CD74HC4066 PC74HC4066 


MC74HC4066 | SN74HC4066 MM74HC4066 









































CD74HC4075 PC74HC4075 MM74HC4075 


MM74HC4078 



























CD74HC4094 
CD74HC40102 


CD74HC40103 


PC74HC4094 
PC74HC40102 


PC74HC40103 





































TC74HC40105A CD74HC40105 PC74HC40105 

TCT4HC4316A MC74HC4316 CD74HC4316 PC74HC4316 MM74HC4316 
TC7T4HC4351A MC74HC4351 CD74HC4351 PC74HC4351 

TC74HC4352A MC74HC4352 CD74HC4352 PC7T4HC4352 

TC74HC43538A MC74HC4353 CD74HC4353 PC74HC4353 

TC74HC4511A MC74HC4511 CD74HC4511 PCT4HC4511 MM74HC4511 
TCT4HC4514A MC74HC4514 SN74HC4514 CD74HC4514 PC74HC4514 MM74HC4514 
TCT4HC4515A SN74HC4515 CD74HC4515 PC74HC4515 













TC74HC4518A 


TC74HC4520A 
TC74HC4538A 
TC74HC4543A 
TC74HCT7007A 
TC74HC7240A 
TC74HC7241A 
TCT4HC7244A 
TC74HC7266A MC74HC7266 SN74HC7266 
TC74HC7292A 

TCT4HC7294A 


TC74HC7640A 
TC74HC7648A 
TC74HC7645A 
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CD74HC4518 
CD74HC4520 
CD74HC4538 
CD74HC4543 


PC74HC4518 
PC74HC4520 
PC74HC4538 
PC74HC4548 


MM74HC4518 
MM74HC4520 
MM74HC4538 
MM74HC4943 














MC74HC4538 
MC74HC4043 





CD74HC7266 











The products described in this document contain 
Strategic products subject to COCOM regulations. 
They should not be exported without authorization 
from the appropriate governmental authorities. 
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CORPORATE OFFICE 
9775 Toledo Way 

Irvine, California 92718 
Telephone: (714) 455-2000 
FAX: (714) 859-3963 

Telex: 314-138 





NORTH WESTERN REGION EASTERN AREA 
1220 Midas Way 25 Mall Road 
Sunnyvale, CA 94086 5th Floor 

(408) 737-9844 Burlington, MA 01803 
FAX: (408) 737-9905 (617) 272-4352 


FAX: (617) 272-3089 
TWX: 710-321-6730 
Answerback Toshiba Burl 


1700 N.W. 167th Place, 
Suite 240, 
Beaverton, OR 97006 


(505) 629-0818 SOUTH EAST REGION 


SOUTHWEST REGION 5555 Triangle Parkway 
15621 Redhill Ave. Suite 300 

Suite 205 Norcross, GA 30092 
Tustin, CA 92680 (404) 368-0203 

(714) 259-0368 FAX: (404) 368-0075 


FAX: (714) 259-9439 


CENTRAL REGION 
1 Parkway North 
Suite 500 

Deerfield, IL 60015 
(312) 945-1500 

TWX: 29-7131 

FAX: (312) 945-1044 


SOUTH CENTRAL REGION 
777 E. Campbell Rd. 

Suite 650 

Richardson, TX 75081 

(214) 480-0470 

FAX: (214) 235-4114 


TOSHIBA AMERICA, INC. 


9775 Toledo Way 

Irvine, California 92718 
Telephone: (714) 455-2000 
FAX: (714) 859-3963 
Telex: 314-138 


The information in this guide has been carefully checked and is believed to be reliable, however, no responsibility can be assumed for inaccuracies that 
may not have been caught. All information in this guide is subject to change without prior notice. Furthermore, Toshiba cannot assume responsibility 
for the use of any license under the patent rights of Toshiba or any third parties. 10/88 PRINTED IN U.S.A. 


——————— —— 


I 





